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WHAT IS CLAIMED IS: 

1. \A global synchronization unit (GSU) for time and space (TS) stamping of 
input oata elements, said GSU comprising: 

a GPS Receiver and an associated antenna for receiving GPS signals from 
signal souKces associated with a GPS system symbolically embedded within a 
global refe^nce system, and processing said received GPS signals so as to 
automatically produce time and space (TS) stamp data element representative of 
the time and \pace coordinates of said GSU with respect to said global reference 
system at each\data sampling instant occurring within said GSU; and 

a central (processor, operably connected to said GPS Receiver; and 

a data inpufy port, operably connected to a data input device and said 
central processor, for receiving an input data element from said data input 
device, at each said oata sampling instant; 

wherein said ceikral processor (i) connects the input data element 
received at said data input port at each said data sampling instant, with the TS- 
stamp data element generafid at said sampling instant so as to produce a TS- 
stamped input data element^ and (ii) stores each said TS -stamped input data 
element in memory. 



2. The GSU of claim 1, whereil^ said memory is disposed within said GSU. 

3. The GSU of claim 1, wherein said GPS Receiver receives said GPS signals 
from GPS satellites, and said GPS satellites receive time signals derived from an 
atomic clock. 

4. The GSU of claim I, wherein said dat£^ input device is a device selected 
from the group consisting of a mouse, keyboam, microphone, video camera, 
scanner, barcode reader, pressure tablet, a voice recognition system, biometric 
sensor, biophysiological sensor, and any other analog or digital data input 
device. 

5. The GSU of claim 1, wherein said data input device is a device selected 
from the group consisting of water level sensors, burglar \ alarms, police radar 
devices, still image cameras, video cameras, microphones, \nd chemical sensors, 
bar-code readers, document scanners, fingerprint readers, in^-scanners, vehicle 
counters, and optical sensors for race finish lines. 
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6. The GSU of claim 1, which further comprises a data output port for 
outputtitvfe said TS-stamped input data elements stored in said memory to a data 
output deyice operably connected to said data output port. 

7. The GSU of claim 6, wherein said data output port comprises hardware 
and communication protocols to enable communication between said central 
processor and s^d data output device. 

8. The GSU of claim 1, wherein said central processor further (iii) accesses 
said TS-stamped inpu\ data elements from said memory and transmits the 
accessed TS-stamped irtput data elements through said data output port to said 
data output device. 

9. The GSU of claim 1, v^erein each said input data element being 
representative of an event occurring outside of said GSU. 

10. The GSU of claim 1, wherem J said central processor further performs 
encryption functions on each said Jpput data element contained within said TS- 
stamped input data element. 



11. The GSU of claim 1, wherein said Ventral processor further performs 
encryption functions on each said TS-stamped input data element. 



12. The GSU of claim 11, wherein said cer^tral processor further calculates a 
digital signature for each said TS-stamped in^ut data element and connects said 
digital signature to said TS-stamped input data\ element to produce a digitally- 
signed TS-stamped input data element which enables the verification of 
authenticity of the data contained in said TS-stantped input data element, at 
some remote location. 

13. The GSU of claim 12, wherein said central procei^sor further performs 
encryption functions on said digitally-signed TS-stampei^ input data element. 

\ 

14. The GSU of claim 1, wherein said data input device ha. device selected 
from the group consisting of a mouse, keyboard, microphone\ video camera, 
scanner, barcode reader, pressure tablet, a voice recognition system, biometric 
sensor, biophysiological sensor, and any other analog or digital d^ta input 
device. 
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1^ Thf; <^^n of c|aim1 , wherein said data input device ^ is ^ device sele cted 

TH the group consisting of water level sensors, burglar alarms, police radar 
devices, still image cameras, video cameras, microphones, and chemical sensors, 
bar-cod\ readers, document scanners, fingerprint readers, iris-scanners, vehicle 
counters, \^nd optical sensors for race finish lines. 

1 6 . The GSU of claim 1 , wherein said GSU is realized in the form of a n 
integrated circuit (IC) chip. 

17. The GSU of claim 1, wherein said IC chip is an Application Specific 
Integrated Circuit (ASlV) device. 

18. A global synchroniza^on unit (GSU) for decrypting an encrypted data 
element into a decrypted inpu^ data element and performing a predetermined 
function thereupon in response\to the generation of time and space (TS) 
triggering coordinates within said\GSIJ, said GSU comprising: 

a GPS Receiver and an as sociatea^ antenna for receiving GPS signals from 
signal sources associated with a GPS' system symbolically embedded within a 
global reference system, and processingXsaid received GPS signals so as to 
automatically produce time and space (TS^ stamp data element representative of 
the time and space (TS) coordinates of said \GSU within said global reference 
system at each data sampling instant occurring within said GSU; and 

a central processor, operably connected ^ said GPS Receiver; and 
a data input port, operably connected to aXdata input device and said 
central processor, for receiving an encrypted input\data element and function 
triggering data from a data input device, and storingN^said encrypted input data 

element and said function triggering data in non-volatJJe memory, 

\ 

wherein said function triggering data specifies thh^ TS triggering 

\ 

coordinates at which said central processor is to (i) decrypt said encrypted data 
element into a decrypted input data element, and (ii) perform a predetermined 



function upon said decrypted input data element, and 



\ 



1 

;nifeni 



upon said GPS receiver producing a TS-stamp data elemi^nt representative 
of said TS triggering coordinates, said central processor automatically (i) 
decrypts said encrypted data element into a decrypted input dat^, element, and 
(ii) performs said predetermined function upon said decrypted inpV^ data 
element. 



19. The GSU of claim 18, wherein 
said GS 




tite memory is disposed within 
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20. The GSU of claim 18, wherein said GPS Receiver receives said GPS signals 
from GPS satellites, and said d^PS satellites receive time signals derived from a n 
atomic clock. 

21. The GSU of claim 18, wht^rein said data input device is a device selected 
from the group consisting of a jnouse, keyboard, microphone, video camera, 
scanner, barcode reader, pressure tablet, a voice recognition system, biometric 
sensor, biophysiological sensor, land any other analog or digital data input 
device. 

22. The GSU of claim 18, wherein said data input device is a device is selected 
from the group consisting of waten level sensors, burglar alarms, police radar 
devices, still image cameras, video \cameras, microphones, and chemical sensors, 
bar-code readers, document scanjiris, fingerprint readers, iris-scanners, vehicle 
counters, and optical sensors for raqp finish lines. 

23. The GSU of claim 18, which further comprises an output data port for 
outputting said TS-stamped input data\ elements stored in said non-volatile 
memory to a data output device operably connected to said data output port. 



24. The GSU of claim 23, wherein said\ central processor further (iii) accesses 
said TS-stamped input data elements froi^i said non- volatile memory and 
transmits the accessed TS-stamped input data elements through said data output 
port to said data output device. \ 

\ 

25. The GSU of claim 1, wherein said encrypted input data element is an 
encrypted image data set to be displayed by\said data output device and said 
function triggering data specifies the TS triggering coordinates at which said 
central processor is to (i) decrypt said encrypted input image into a decrypted 
image data set, and (ii) transmit said decrypted\ image data set through said data 
output port to said data output device for display, and 

upon said GPS receiver producing a TS-stimp data element representative 
of said TS triggering coordinates, said central processor automatically (i) 
decrypts said encrypted image data set into said ^ecrypted image data set, and 
(ii) transmits said decrypted image data set througl^ said data output port to 
said data output device for display. 
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26. xThe GSU of claim 18, wherein said data input port comprises hardware 
and communication protocols to enable communication between said central 
processorXand said data input device. 



27. The GSU of claim 23, wherein said data output port comprises hardware 
and communication protocols to enable communication between said central 
processor and slaid data output device. 

\ 

28. The GSU of c\aim 18, wherein said GSU is realized in the form of an 

integrated circuit (I^chip. 

\ 

\ 

29. The GSU of claim 18, wherein said IC chip is an Application Specific 

Integrated Circuit (ASIC) device. 

\ 

\ 
\ 

30. A global synchronizatioii unit (GSU) for use with a host computing device, 
said GSU comprising: \ 

a GPS Receiver and an associated antenna for receiving GPS signals from 
signal sources associated with a G^Si^stem symbolically embedded within a 
global reference system, and process^g said received GPS signals so as to 
automatically produce time and space\(TS) stamp data element representative of 
the time and space coordinates of said Vsu with respect to said global reference 
system at each data sampling instant occurring within said GSU; and 

a central processor, operably connected to said GPS Receiver, and having a 
host computer interface for receiving an injjut data element from said host 
computing device, at each said data sampling instant, and 

wherein said central processor (i) connects the input data element 
received at said host computer interface at eacn said sampling instant, with the 
TS-stamp data element generated at said data sampling instant so as to produce 
a TS-stamped input data element, and (ii) stores l^ach said TS-stamped input 
data element in memory. 



\ 



3 1 . The GSU of claim 30, wherein said memory is aisposed within said GSU. 

\ 

32. The GSU of claim 30, wherein said memory is disused within said host 
computing device. 

\ 

\ 

33. The GSU of claim 30, wherein said GPS Receiver receives said GPS signals 
from GPS satellites, and said GPS satellites receive time signals, derived from a n 
atomic clock. \ 



\ 
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34. The GSU of claim 30, wherein said central processor further (iii) accesses 
said TS-klamped input data elements from said memory disposed within said 
GSU and transmits the accessed TS-stamped input data elements through said 
host computW interface to said host computing device. 

35. The GSUVof claim 30, wherein each said input data element being 
representative of an event occurring outside of said GSU. 

36. The GSU of claim 30, wherein said central processor further performs 
encryption functions \on each said input data element contained within said TS- 
stamped input data elWent. 

37. The GSU of claim 30, wherein said central processor further performs 
encryption functions on ea^h said TS-stamped input data element. 

\ 

38. The GSU of claim 30, wfterein said central processor further calculates a 
digital signature for each said TTS-stamped input data element and connects said 
digital signature to said TS-stamped input data element to produce a digitally- 
signed TS-stamped input data element which enables the verification of 
^thenticity of the data contained iV said TS-stamped input data element, at 
some remote location. \ 

39. The GSU of claim 38, wherein saidXcentral processor further performs 
encryption functions on said digitally-signfi^ TS-stamped input data element. 

40. The GSU of claim 30, wherein said hostXcomputer interface comprises 
hardware and communication protocols to enaWe communication between said 
central processor and said host computing devicV 

41. The GSU of claim 30, wherein said host computer interface conforms to 
standard interface specifications selected from the grmip consisting of bus-based 
connections such as ISA, SCSI, and PCI; port-based connections such as USB, 
RS232, and PCMCIA; and wireless communication method^ such as infrared and 
radio frequency links. \ 

42. The GSU of claim 30, wherein said host computing devic'fe further 
comprises a network communications interface to an informatiork network. 
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43. The GSU of claim 42, wherein the network comniunications interface is 
realized wireless communication method. 

44. The hsUof claim 30, wherein said GSU is realized in the form of an 
integrated circuit (IC) chip. 

45. The GSU of\claim 44, wherein said IC chip is an Application Specific 
Integrated Circuit (ASIC) device. 

46. The GSU of clainn 30, wherein said GSU and said host computing device are 
realized in the form of an Application Specific Integrated Circuit (ASIC) device. 

47. A GSU-enable client computing device comprising said GSU and said client 
computing device of claim 3D. 

48. The GSU-enabled client computing device of claim 30, wherein said client 
computing device has a data inpuL device for producing said input data 
elements, and wherein said data Tfrput device is selected from the group 
consisting of a mouse, keyboard, microphone, video camera, scanner, barcode 
reader, pressure tablet, a voice recognition system, biometric sensor, 
biophysiological sensor, and any other analog or digital data input device. 

49. The GSU-enabled client computing deVice of claim 30, wherein, said client 
computing device has a data input device for producing said input data 
elements, and wherein said data input device isyselected from the group 
consisting of water level sensors, burglar alarms, u)olice radar devices, still image 
cameras, video cameras, microphones, and chemical sensors, bar-code readers, 
document scanners, fingerprint readers, iris -scanners, vehicle counters, and 
optical sensors for race finish lines. \ 

50. A global synchronization unit (GSU) for use with\ a host computing device 
said GSU comprising: \ 

a GPS Receiver and an associated antenna for receiving GPS signals from 
signal sources associated with a GPS system symbolically embedded within a 
global reference system, and processing said received GPS signals so as to 
automatically produce time and space (TS) stamp data element representative of 
the time and space coordinates of said GSU within said global\ reference system 
at each data sampling instant occurring within said GSU;and\ 
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a central processor, operably connected to said GPS Receiver, and having a 
host computer interface for receiving, through said host computer interface, an 
encrypteov input data element and function triggering data from said host 
computing \ device, and storing said encrypted input data element and said 
function triggering data in non-volatile memory, 

whereinX said function triggering data specifies the TS triggering 
coordinates at which said central processor is to (i) decrypt said encrypted data 
element into a decrypted input data element, and (ii) perform a predetermined 
function upon saiay decrypted input data element, and 

upon said GPS receiver producing a TS-stamp data element representative 
of said TS triggering Coordinates, said central processor automatically (i) 
decrypts said encrypteoy data element into a decrypted input data element, and 
(ii) performs said predetc^rmined function upon said decrypted input data 
element. 

51. The GSU of claim 50, \J\Jierein said non-volatile memory is disposed within 
said GSU. 

52. The GSU of claim 50, whereXn said GPS Receiver receives said GPS signals 
from GPS satellites, and said GPS satellites receive time signals derived from a n 
atomic clock. 



53. The GSU of claim 50, wherein said encrypted input data element is an 
encrypted image data set to be displayed \by said client computing device and 
said function triggering data specifies the TS triggering coordinates at which said 
central processor is to (i) decrypt said encrypted input image into a decrypted 
image data set, and (ii) transmit said decrypted image data set through said host 
computer interface to said host computing devite for display, and 

upon said GPS receiver producing a TS-stamp data element representative 
of said TS triggering coordinates, said central processor automatically (i) 
decrypts said encrypted image data set into said decrypted image data set, and 
(ii) transmits said decrypted image data set through ^aid host computer 
interface to said host computing device for display. 

54. The GSU of claim 50, wherein said host computer interface comprises 
hardware and communication protocols to enable communication between said 
central processor and said host computing device. 
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55. \The GSU of claim 50, wherein said host computer interface conforms to 
standard interface specifications selected from the group consisting of bus-based 
connections such as ISA, SCSI, and PCI; port-based connections such as USB, 
RS232, an)i PCMCIA; and wireless communication methods such as infrared and 
radio frequency links. 

56. The GSLmf claim 50, wherein said host computing device further 
comprises a netwbrk communications interface to an information network. 

57. The GSU of claim 56, wherein the network communications interface is 
realized a wireless communication method. 

58. The GSU of claim 5^ wherein said GSU is realized in the form of an 
integrated circuit (IC) chip\ 

59. The GSU of claim 50, wherein said IC chip is an Application Specific 
Integrated— Circuit (ASIC) deviceX 

60. The GSU of claim 50, whereinXsaid GSU and said host computing device are 
realized in the form of an AppIicationjTjSpecific Integrated Circuit (ASIC) device. 

61. A GSU-enable client computing device comprising said GSU and said client 
computing device of claim 50. \ 

62. The GSU-enabled client computing device of claim 61, wherein said client 
computing device has a data input device for producing said input data 
elements, and wherein said data input device ia selected from the group 
consisting of a mouse, keyboard, microphone, viaeo camera, scanner, barcode 
reader, pressure tablet, a voice recognition system\ biometric sensor, 
biophysiological sensor, and any other analog or dmital data input device. 

63. The GSU-enabled client computing device of claim 61, wherein said client 
computing device has a data input device for producingX said input data 
elements, and wherein said data input device is selected irom the group 
consisting of water level sensors, burglar alarms, police raoar devices, still image 
cameras, video cameras, microphones, and chemical sensorsX bar-code readers, 
document scanners, fingerprint readers, iris-scanners, vehicleXcounters, and 
optical sensors for race finish lines. \ 
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64. global synchronization unit (GSU) for use with a host computing device 
having \ network interface for connecting to a GPS-enabled information server 
on an infVmation network, wherein said GPS-enabled information server 
includes (iXa GPS receiver and associated antenna for receiving GPS signals 
from signal sources associated with a GPS system symbolically embedded within 
a global reference system, and processing said received GPS signals so as to 
automatically pro<iuce time and space (TS) stamp data element representative of 
the time and space Coordinates of said GPS-enabled information server with 
respect to said globalXreference system at each data sampling instant occurring 
within said GPS-enableav information server, and (2) a network interface for 
transmitting data elements to and receiving data elements from said host 
computing device over saicl information network, said GSU comprising: 

a GPS Receiver and an\ associated antenna for receiving GPS signals from 
signal sources associated withXa GPS system symbolically embedded within a 
global reference system, and processing said received GPS signals so as to 
automatically produce time and \pace (TS) stamp data element representative of 
the time and space coordinates QH^^id GSU within said global reference system 
at each data sampling instant occurring within said GSU; and 

a central processor, operably connected to said GPS Receiver, and having a 
host computer interface for receivings through said host computing device, at 
each said data sampling instant, an encrypted input data element and function 
triggering data from said GPS-enabled information server through said host 
computing device, and storing said encrypted input data element and said 
function triggering data in non-volatile memory, 

wherein said function triggering data specifies the TS triggering 
coordinates at which said central processor is to (i) decrypt said encrypted data 
element into a decrypted input data element, an(i (ii) perform a predetermined 
function upon said decrypted input data element, \and 

upon said GPS receiver producing a TS-stamp\data element representative 
of said TS t riggering coordinates, said central process^ automatically (i) 
decrypts said encrypted data element into a decrypted \input data element, and 
(ii) performs said predetermined function upon said decfwpted input data 
element. \ 

65. The GSU of claim 64, wherein said non-volatile memory \s disposed within 
said GSU. \ 
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66. 'The GSU of claim 64, wherein said GPS Receiver receives said GPS signals 
froiiK GPS satellites, and said GPS satellites receive time signals derived from a n 
atomiA clock. 

67. The >GSU of claim 64, wherein said encrypted input data element is an 
encrypted image data set to be displayed by said client computing device and 
said function tldggering data specifies the TS triggering coordinates at which said 
central processorX is to (i) decrypt said encrypted input image into a decrypted 
image data set, anii (ii) transmit said decrypted image data set through said host 
computer interface \o said host computing device for display, and 

upon said GPS \eceiver producing a TS-stamp data element representative 
of said TS triggering coordinates, said central processor automatically (i) 
decrypts said encrypted >image data set into said decrypted image data set, and 
(ii) transmits said decrypted image data set through said host computer 
interface to said host compiking device for display. 

68. The GSU of claim 64, whWin said host computer interface comprises 
hardware and communication protocols to enable communication between said 
central processor and said host cdnrjputing dsvice. 

69. The GSU of claim 64, wherein Vaid host computer interface conforms to 
standard interface specifications selected from the group consisting of bus-based 
connections such as ISA, SCSI, and PCI;V}ort-based connections such as USB, 
RS232, and PCMCIA; and wireless communication methods such as infrared and 
radio frequency links. \ 

70. The GSU of claim 64, wherein said host computing device further 
comprises a network communications interfacV to an information network. 

71. The GSU of claim 70, wherein the network \communications interface is 
realized a wireless communication method. \ 

72. The GSU of claim 64, wherein said GSU is realized in the form of an 
integrated circuit (IC) chip. \ 

73. The GSU of claim 64, wherein said IC chip is an Application Specific 
Integrated Circuit (ASIC) device. \ 
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SM. The GSUof claim 64, wherein said GSU and said host computing device are 
reaKzed in the form of an Application Specific Integrated Circuit (ASIC) device, 

75. A^SU-enable client computing device comprising said GSU and said client 
computingXdevice of claim 64. 

76. The GSUrenabled client computing device of claim 75, wherein said client 
computing devic\^ has a data input device for producing said input data 
elements, and whdrein said data input device is selected from the group 
consisting of a mouVe, keyboard, microphone, video camera, scanner, barcode 
reader, pressure tablet, a voice recognition system, biometric sensor, 
biophysiological sensoX and any other analog or digital data input device. 

77. The GSU-enabled cFlent computing device of claim 75, wherein said client 
computing device has a data input device for producing said input data 
elements, and wherein said o^ta input device is selected from the group 
consisting of water level sensorsu burglar alarms, police radar devices, still image 
cameras, video cameras, microphones, and chemical sensors, bar-code readers, 
document scanners, fingerprint reWeps, iris-scanners, vehicle counters, and 
optical sensors for race finish line's^ 

7 8 . The GSU of claim 64, wherein said encrypted input data element is a n 
encrypted image data set to be displayed by said client computing device and 
said function triggering data specifies the\ TS triggering coordinates at which said 
central processor is to (i) decrypt said encwpted input image into a decrypted 
image data set, and (ii) transmit said decryp\ed image data set through said host 
computer interface to said host computing device for display, and 

upon said GPS receiver producing a TS-\tamp data element representative 
of said TS triggering coordinates, said central processor automatically (i) 
decrypts said encrypted image data set into said\decrypted image data set, and 
(ii) transmits said decrypted image data set through said host computer 
interface to said host computing device for displan 

79. The GSU of claim 78, wherein said host computer interface further 
receives at a data sampling instant, an input data elenrfent from said host 
computing device, in response to the performance of said predetermined 
function upon said decrypted input data element, and, \ 

wherein said central processor (i) connects the inpuK data element 
received at said host computer interface with the TS-stamp (lata element 
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generated at said data sampling instant so as to produce a TS-stamped input 
da\a element, (ii) stores said TS-stamped input data element in memory, and (iii) 
transmits said TS-stamped input data element through said host computer 
interface to said GPS-enabled information receiver through said host computing 
device. \ 

80. The GSUof claim 78, wherein said input data element is representative of 
a response tA the display of said decrypted image data set. 

8 1 . The GSU W claim 78, wherein said memory is disposed within said GSU. 

82. The GSUofWim 78, wherein said memory is disposed within said host 
computing device. \ 

83. The GSU of clainA 78, wherein said central processor further performs 
encryption functions on leach said input data element contained within said TS- 
stamped input data elemeW. 

84. The GSUof claim 78, w|)W?ein said central processor further performs 
encryption functions on each sa(d TS-stamped input data element. 

85. The GSUof claim 78, whereinXsaid central processor further calculates a 
digital signature for each said TS-starkped input data element and connects said 
digital signature to said TS-stamped inW data element to produce a digitally- 
signed TS-stamped input data element which enables the verification of 
authenticity of the data contained in said y S-stamped input data element, at said 
GPS-enabled information receiver, \ 

86. The GSU of claim 85, wherein said central processor further performs 
encryption functions on said digitally-signed T^rStamped input data element. 



87. The GSUof claim 78, wherein said host computer interface comprises 
hardware and communication protocols to enable communication between said 
central processor and said host computing device. 

88. The GSUof claim 78, wherein said host computer mterface conforms to 
standard interface specifications selected from the group consisting of bus -based 
connections such as ISA, SCSI, and PCI; port-based connectionX such as USB, 




\ 



\ 



\ 
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^S232, and PCMCIA; and wireless communication methods such as infrared and 
lio frequency links. 

89. Vhe GSU of claim 78, wherein said host computing device further 
comprises a network communications interface to an information network. 

90. The GSU of claim 89, wherein the network communications interface is 
realized a wireless communication method. 



9 1 . The GSU o^claim 78, wherein said GSU is realized in the form of a n 

integrated circuit ^^C) chip. 

\ 



\ of claiV 78, 



92. The GSUof clairh, 78, wherein said GSU and said host computing device are 
realized in the form of ^n integrated circuit chip. 

93. The GSU of claim 64, which further comprises a high-frequency GPS 
disciplined clock, interfaced v>\th said central processor, for providing much 
higher resolution time-stamps (^S). 

94. The GSU of claim 64, which |t^rther comprises a stand-alone encryption 
and decryption module, interfaced wl^h said central processor, for providing 
enhanced speed and security. y 

95. The GSU of claim 64, wherein said client machine is used in a time- 
constrained competition against other clienV machines as in the case of a 
competitive situation selected from the group\ consisting of a contest against 
another machine, a contest against oneself unoer the constraint of a clock as the 
case of testing, and a contest against changing supply and demand conditions in 
a market as in the case of real-time securities, coipmodities, or currency trading. 



and other forms of real-time and non-real-time au^ion processes. 

\ 

\ 
\ 

96. An Internet-based system for enabling a competition among a plurality of 
participants over the Internet, comprising: 

a primary server having an embedded GPS (globah positioning system) 
receiver; 

one or more web servers for providing information J^bout the competition; 
a login server; 
a competitor database; 

an invitation to respond/response database; 
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ne or more competition-promoting servers having an embedded GPS 
receiversX and 

one\)r more client machines having an embedded Global Synchronization 
Units (GSU))^ 

whereinX all such components are interconnected with a globally-extensive 
network (e.g. the Internet) to enable the competition among said plurality of 
participants. 

97. An Internet-ba\ed contest-promoting system having system components 
comprising 

a primary server\having an embedded GPS (global positioning system) 
receiver; 

a login server; 

a contestant databa^ 

an query/answer database; 

one or more game servers, each said game server having an embedded GPS 
receiver and an associated ant|kn^and 

one or more client maeMnes, each said client machine having an 
embedded Global Synchronization^ Units (GSU); 

wherein said system components are interconnected to the infrastructure 
of the Internet so as to enable said competition 

98 The system of claim 97, which fukther comprises a virtual network 
connections between said primary serverXand an associated set of said game 
servers, as well as between each said game\server and an associated set of said 
client machines. 

99. The system of claim 97 which further cokiprises a plurality of mirrored 
web servers, each connected to said contestant database and each serving a set 
of said client machines, and each said client machine being equipped with a web 
browser. 

100. The system of claim 97, wherein each said clientXmachine is equipped with 
a GSU and connected through the Internet to a server equipped with a GPS clock 
unit. 

101. The system of claim 97, wherein said GSU comprises k GPS antenna, GPS 
receiver, central processor, host computer interface, GPS disciplined high- 
frequency clock, encryption and decryption module, and non-Volatile memory. 
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n102. The system of claim 97. wherein each said client machine comprises a 
glo^i synchronization unit (GSU) and various hardware and software layers, 
incluaing client software such as a contest client application, contest plug-in, 
and comest hooks and drivers. 

\ 

103. The sVstem of claim 97, wherein each said client machine is equipped with 
a GSU and connected through the Internet to a server equipped with a GPS clock 
unit, where input and output devices are connected to said client machine 
through said GSl 



104. The system of olaim 97, wherein said global synchronization unit (GSU) 
comprises a GPS antennV, GPS receiver, central processor, host computer 
interface, GPS disciplined \high-frequency clock, encryption and decryption 
module, non- volatile memoFv, input device monitor and passthrough module, 
and an output passthrough atid signal generation module. 



105. The system of claim 97, 
hardwart? and software layers ific 



said game server comprises various 
Jing a game server daemon and GPS receiver. 



106. The system of clairh 99, wherei\j each said web server comprises web 
server software providing support for yfTML, Java, and other standard protocols 
and web technologies. 

107. The system of claim 97, wherein sai^l^ primary server comprises a primary 
server daemon, a contest management interfeice, a high precision clock or timer, 
high performance network interface, and a GPS receiver. 

108. The system of claim 97, wherein said logim server comprises a login server 
daemon and a high performance network interfac\ 

109. The system of claim 97, wherein the flow of da^ and messages between a 
web server and said client machine includes web site ^ontent transmitted from 
said web server to the client machine, encrypted registration information posted 
to said web server from said client machine, preliminary iw)ntestant user name 
and password sent to said client machine, and contest software downloaded 
from said web server to said client machine. 
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iSsQ. The system of claim 97, wherein the flow of data and messages between 
said pjrimary server and said login server employed includes a list of game 
serversX sent from said primary server to said login server. 

111. ThA system of claim 97, wherein the flow of data and messages between 
one said game server and said login server includes a request for game server 
status by said login server, and the request includes the login server's public key 
for encryptioiiL and wherein the data flow also includes an encrypted reply by 
the game serveV to said login server containing status and loading information 
about the game Wrver, as well as the game server's public key for encryption use 
by the login serveK and client machine, and wherein the data flow also includes 
an encrypted contestant login request from said login server to the game server 
and a corresponding Encrypted reply from the game server to said login server 
containing a game server access code, 

112. The system of claim V7, wherein the flow of data and messages between 
said login server and a client \nachine, includes an encrypted contestant login 
request from the client machinatifo said login server, a message containing an 
encrypted contestant ID sent friiA the login server to the client m achine, and a n 
encrypted message from said loginNserver to the client machine containing a 
game server address and associated game server access code. 

113. The system of claim 97, wherein me flow of data and messages between 
one said game server and one said client machine includes a message from the 
client machine to the game server containiirg a contestant ID, a game server 
access code, and a client machine public key\ an additional message from the 
game server to the client machine containing \ the game server public key, an 
additional message from the game server to the client machine containing and 
encrypted query and start-time, a further message from the game server to the 
client machine containing an encrypted query decryption key, a further message 
from the client machine to the game server containing a response notification 
hash, a further message from the client machine toXthe game server containing 
the encrypted response data and security verification hash, a further message 
from the game server to the client machine containing Vthe security log request, a 
further message from the; client machine to the game server containing the 
encrypted security log, a final message from the game server to the client 
machine containing the contest results. \ 
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14. The system of claim 97. wherein the flow of data and messages between 
th\ primary server and a game server, includes a message from the game server 
to tlip primary server containing the game server public key, an additional 
messa^ from the primary server to the game server containing the primary 
server p\blic key, a further encrypted message from the primary server to the 
game server containing the encrypted query, encrypted sicirt-time. and 
encrypted ^swer, a further message from the game server to the primary server 
containing the encrypted preliminary results for the contest, a further message 
from the primary server to the game server containing an encrypted security 
analysis requestA a further message from the game server to the primary server 
contains the encrw)ted security analysis results, a final message from the 
primary server to tfie game server containing the encrypted contest results. 

115. The system of cmim 97, wherein the flow of data and messages between 
the primary server and \ web (http) server, includes game announcements 



delivered via ftp from said 
data delivered via ftp from- 



ary server to said web server, and additional 
primary server to said web server includes 



contest results and contestantX standings. 

116. An Internet-based financial trading-based system comprising: 
a primary server equipped with a global positioning system (GPS) receiver 

and associated antenna; 

one or more web servers; 
a login server; 
a trader database; 
a real-time market state server; 

one or more real-time price-quotation\ and trading (RTPQ&T) servers; and 
a set of client machines, 
wherein each said client machine is pro\Hded with trading client software, 
and wherein said login server is also connected ip said trader database. 

117. An Internet-based auction-supporting systemX having system components 
comprising: 

a primary server with an embedded GPS receive\ and associated antenna; 
one or more web servers; 
a login server; 
a bidder database; 
an auction database; 

one or more auction servers with embedded GPS recei^rs; and 
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one or more client machines with an embedded Global Synchronization 
Units IfGSU), 

wherein all system components are interconnected to the infrastructure of 
the Internet. 

118. The Int^net-based auction-supporting system of claim 117, which further 
comprises virtual network connections between said primary server and a set of 
said auction servers, as well as between each said auction server and an 
associated set of sa\d client machines. 

119. The Internet-basW auction-supporting system of claim 117, which further 
comprises a plurality oK mirrored web servers, each being connected to said 
bidder database and eacm serving a set of said client machines, and each said 
client machine being equipped with a web browser. 

120. The Internet-based auctNjh-supporting system of claim 117, wherein each 
said client machine is provided ^^h ^bidding client, and said login server is 
connected to said bidder databa 

121. The Internet-based auction-supjiorting system of claim 117, wherein each 
said client machine comprises a global SA^nchronization unit and various 
hardware and software layers, including ^lient software such as an auction client 
application, auction plug-in, and auction^ hboks and drivers. 

122. The Internet-based auction-supporting system of claim 117, wherein said 
auction server comprises various hardware anc^ software layers including an 
auction server daemon and GPS receiver. 

123. The Internet-based auction-supporting systeJn of claim 117, wherein said 
web server includes web server software providing J^upport for HTML, Java, and 
other standard protocols and web technologies. 

124. The Internet-based auction-supporting system onclaim 117, wherein said 
primary server includes the primary server daemon, an Wction management 
interface, a high precision clock or timer, high performanc^ network interface, 
and a GPS receiver. 
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<125. The Internet-based auction-supporting system of claim 117, wherein said 
login server includes the login server daemon and a high performance network 
interface. 

126. The Internet-based auction-supporting system of claim 117, wherein the 
flow of da\a and messages between a web server and one said client machine 
includes wdb site content transmitted from the web server to the client machine, 
encrypted registration information posted to the web server from the client 
machine, preliminary bidder username and password sent to the client machine, 
and auction software downloaded from the web server to the client machine. 

127. The Internet^ased auction-supporting system of claim 117, wherein the 
flow of data and messages between the primary server and the login server 
includes a list of auctmn servers sent from the primary server to the login 
server. \ 

128. The Internet-based Nauction-supporting system of claim 117, wherein the 
flow of data and messages lietween an auction server and the login server 
includes a request for auction^ server status by the login server, and the request 
includes the login server's public key for encryption, and wherein the data flow 
also includes an encrypted repU^ by the auction server to the login server 
containing status and loading Information about the auction server, as well as 
the auction server's public key forXencryption use by the login server and client 
machine, wherein the data flow alsoXincludes an encrypted bidder login request 
from the login server to the auction server and a corresponding encrypted reply 
from the auction server to the login server containing a auction server access 
code. \ 

129. The Internet-based auction-supportingX system of claim 117, wherein the 
flow of data and messages between the login server and a client machine, 
includes an encrypted bidder login request from the client machine to the login 
server, a message containing an encrypted bidderX identification sent from the 
login server to the client machine, and an encrypted message from the login 
server to the client machine containing an auction server address and associated 
auction server access code. \ 

130. The Internet-based auction-supporting system of cfkim 117, wherein the 
flow of data and messages between an auction server and aVlient machine, 
includes a message from the client machine to the auction server containing a 
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^dder ID, an auction server access code, and a client machine public key, a n 
additional message from the auction server to the client machine containing the 
auctioh server public key, an additional message from the auction server to the 
client nmchine containing and encrypted minimum and start-time, a further 
message horn the auction server to the client machine containing an encrypted 
bid decryption key, a further message from the client machine to the auction 
server containing a response notification hash, a further message from the client 
machine to theXauction server containing the encrypted response data and 
security verificatron hash, a further message from the auction server to the client 
machine containing^ the security log request, a further message from the client 
machine to the auctron server containing the encrypted security log, a final 
message from the auc\ion server to the client machine containing the auction 
results. \ 

131. The Internet-based auction-supporting system of claim 117, wherein the 
flow of data and messages D\etween the primary server and said auction server, 
includes a message from the Tauction server to the primary server containing the 
auction server public key, an ^aditianal message from the primary server to the 
auction server containing the ptraiary server public key, a further encrypted 
message from the primary server to the auction server containing the encrypted 
auction, encrypted start-time, and encrypted answer, a further message from the 
auction server to the primary server Containing the encrypted preliminary 
results for the contest, a further messagV from the primary server to the auction 
server containing an encrypted security arialysis request, a further message from 
the game server to the primary server contains the encrypted security analysis 
results, a final message from the primary server to the auction server containing 
the encrypted auction results. \ 

132. The Internet-based auction-supporting system of claim 117, wherein the 
flow of data and messages between the primary server and a web server includes 
auction announcements delivered via ftp from the pVimary server to the web 
(http) server, and additional data delivered via ftp from the primary server to 
the web server includes auction results and bidder standings. 

133. An Internet-based contest-promoting subsystem comprising: 
one or more remote administration consoles; \ 

a contest database; and \ 
a remote administration server for remotely creating and Administering 
contests over the Internet. \ 
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1^4. A system for remote administration of contests over the Internet, 
comprising: 

\a virtual network of connections between a primary server and a remote 
administration server, between the remote administration server and a contest 
database, Na contestant database, and a query answer database, as well as 
between sai<l remote administration server and one or more remote 
administrationX consoles. 

135. The systemXof claim 134, wherein a remote administration console 
employed in said sVstem comprises administration software being comprised of 
a remote administration client application and a remote administration plug-in. 



136. The system of claim 134, wherein said remote administration server 
comprises various hardware and software layers, including the remote 
administration web server ahd the remote administration daemon. 

137. A subsystem for providiw a competition-promoting systems with a 
television-based spectator interface, comprising: 

a web server; 

a video-enabled client machitJ^; 
a web-to-video processor; 
tape video content playback unitV 
live video source (e.g. camera); 
a real-time video compositor; 
broadcasting equipment; and 
television viewers. 

138. A display layout for displaying contest livit video, contestant images, and 
live contest queries, results, scores and statistics op a television-based spectator 
interface. 

139. A television-based client machine comprising: 
a set-top client machine connected to the user's iflevision set using a 

standard NTSC or PAL cable; a n d 

a remote-control input device for controlling the client machine. 

140. The television-based client machine of claim 139, whe^in said set-top 
client machine comprises 

Page 144 of 193 



^ GPS receiver and associated antenna, 
clock and timer hardware; 
a teD^vision tuner with decoding capabilities; 
a modem; 

audio/viaeo output; 
enibedded device drivers; 

an embedcred operating system with Java capability running on a 
microprocessor; and a 

firmware coniest client. 

141. An Internet-based competition-promoting system for fairly and securely 
enabling one or more time-const rained competitions among a plurality of 
competitors simultaneous w presented with the same set of data, comprising: 

a first subsystem fon transmitting an Invitation-to-Respond, or ITR, to each 
of the competitors participating in the competition promoted by said system in a 
regulated manner; and \ 

a second subsystem foA fespcJhding to each ITR presented to said 
competitors, by submitting an^^ippropriate response or undertaking a particular 
action; \ 

wherein each competitor's Response is the timed to ensure fairness in the 
competitive activity, and thus precffeely measured, securely recorded and 
analyzed. \ 

142. The Internet-based competition-promoting system of claim 141, wherein 
said same set of data (i.e. in a globally time-synchronized manner) is data 
selected from the group consisting a questiim to be answered, and a problem, 
puzzle or riddle to be solved. \ 

143. The Internet-based competition-promotingX system of claim 141, wherein 
said competitors are selected from the group consisting of human beings, 
programmed computers, and sophisticated androidal machines. 

144. The competition-promoting system and methon of claim 141, wherein said 
time-constrained competition is an activity selected ft-om the group consisting of 
multi-player timed problem-solving games, puzzles, oi contests; on-line real-time 
auctions, on-line real-time trading of securities (e.g. stocks and bonds), 
commodities, and foreign currencies; on-line real-time auctions; on-line 
educational testing; on-line career testing; on-line aptitude testing; on-line 
intelligence quotient (IQ) testing; and other real-time activuies wherein 
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^multaneous presentation of information to a plurality of competitive entities or 
accurate presentation of IRQs to and collection of responses thereto from one or 
moreXhuman subjects, is critical to the competitive or otherwise time-constrained 
activityXat hand, in order to ensure fundamental principles of fairness and fair 
play expetted by participants, spectators, and sponsors alike. 

145. An Intetrnet-based competition-promoting system having system 
components comprising: 

a primarX server for providing as a source of Invitations-to-Respond and 
other competition\ related data; providing a master clock for the system; and 
performing functions or operations involving data received from multiple client 
machines connected \o the system; 

a login server for accepting login requests from each competitor's 
client machine and assigVng an appropriate competition-promoting server to 
that client machine, proviaing a single address for each client machine to use to 
contact the assigned competVtion-promoting server when initializing a session in 
the competition, and intelligerttly distributing the processing and 
communications load among th\ competition-promoting servers; 

a competitor database forlie^ording information about each competitor 
for the proper operation of the competition; 

an Invitation-To-Respond/Resdonse (ITR/Response) database for storing 
or generating Invitations-To-Respond \(ITRs) appropriate to the particular 
competition being promoted, and transmitting those ITR's to said client 
machines, through the other servers in the system; 

one or more competition-promoting \ servers; and 

a plurality of client machine for use hy a plurality of competitors, wherein 
each said competitor interacts with said competition-promoting system through 
one said client machine, and \ 

wherein said system components are interconnected through the 
infrastructure of the Internet. \ 

146. The Internet-based competition-promoting s\stem of claim 145, said 
competitor database records items of information about each said competitor, 
selected from the group consisting of his or her identity, preferences, contact 
information, and any other data deemed necessary foil the proper operation of 
the competition. \ 

147. The Internet-based competition-promoting system of claim 145, wherein 
said ITR/Response database contain canonical responses fo\ conriparison with the 
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ai^ual responses generated by the competitors, as well as other information 
necessary for the conducting of the competition. 

148. Tke Internet-based competition-promoting system of claim 145, wherein 
each saidVlient machine includes a global synchronization unit (GSU), whereas 
each said competition-promoting server includes a GPS receiver. 

149. The Internet-based competition-promoting system of claim 145, wherein 
said global posinoning unit (GSU) employed by the competition-enabling system 
comprises: 

a plurality o^GPS receivers operating in conjunction with an array of GPS 
satellites occupying geodesic orbit. 

150. The Internet-basei competition-promoting system of claim 145, wherein 
said primary server cominunicates indirectly with said client machines through a 
number of competition-promoting servers, wherein said competition-promoting 



servers relay Invitations-To- 
receive responses thereto froji 



tond and other data to the client machines, and 
tnose client machines. 



151. The Internet-based competition-promoting system of claim 145, wherein 
said competition-promoting servers \perform preliminary processing and sorting 
of the client machine responses and t^ese pre-processed results are then passed 
back to said primary server. 

152. The Internet-based competition-promoting system of claim 145, wherein 
each said competitor uses one said client machine to receive and view the 
Invitations-To-Respond (ITR), as well as to ei\er and transmit the responses 
thereto. 

153. The Internet-based competition-promoting system of claim 145, wherein 
said client machine comprises a personal computer, Wgmented by the addition 
of several software and hardware components, including a global 
synchronization unit (GSU) 175 installed in the client rnachine to provide 
precisely time-stamp client-responses, referred to as clier^t-events, traceable to 
internationally standardized reference clocks. 

154. The Internet-based competition-promoting system of <^laim 145, wherein 
said GSU within each client machine performs decryption operations, generates 
digitally-signed time and space stamps of various internal and external events at 
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the client machine, and supports timed decryption and presentation of data to 
the\ competitor. 

155. The Internet-based competition-promoting system of claim 145, wherein 
each conrputer or device in the system will establish a connection or connections 
to one or more of the other computers through the communications network 

156. The InWnet-based competition-promoting system of claim 145, wherein 
said connections are virtual connections established through said 
communications \ network such as the Internet. 

157. The Internet-based competition-promoting system of claim 145, wherein 
said communicationsX network comprises a packet-switched data communications 
network running the nopular Transmission Control Protocol/Internet Protocol 
(TCP/IP). \ 

158. The Internet-based competition-promoting system of claim 145, wherein 
each said competition serverX connected to said communications network has a 
statically assigned IP address, jraei^as each said client machine connected 
thereto has either a statically on\dynamically assigned IP address. 

159. An Internet-based contest-promoting system for enabling a plurality of 
contestants to participate in a multi-player internetworked time-constrained 
contest that is regulated in a secure arid fundamentally fair manner, comprising: 

an information server for supportwig a contest process over the Internet 
and producing invitations to respond (Fre) for response to said contestant in a 
time-constrained manner; \ 

a plurality of client machines, each said client machine for use by one said 
contestant to interface with the contest procesV receive an ITR (i.e. images, text, 
video, play audio streams) displayed in a globally time-synchronized manner, 
receive a response to the ITR from the contestant \in a time-constrained manner,^ 
time-stamping said response at the client machine, \nd transmitting the 
response and corresponding time-stamp to said inforViation server; 

said information server including means for evaUiating and ranking said 
contestants are according to their responses and correspimding time-stamps; 

means for registering contestants participating in th^ contest; 

means for controlling and measuring certain time-based elements of the 
contest (e.g. the precise instant at which an ITR is presented t(i the contestants) 
on all or some subset of the client machines, \ 
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\ wherein said time-based elements shall include the "start- time" which is 
the sairte for each contestant, 

whVein the contest-promoting system includes means for precisely 
determiningX the length of time between the start-time and the instant each 
contestant submits its response which provides the finish-time of the particular 
contestant, \ 

wherein the length of time, measured between said start-time and said 
finish-time, proviaes the response-time of the particular contestant or 
competitor. \ 

160. The Internet- baked contest-promoting system of claim 159, wherein said 
ITRs (e.g. queries) are simultaneously presented to each and every client 
machine registered to compete in the contest. 

161, The Internet-based contest-promoting system of claim 159, wherein each 
client machine incorporates\ a global positioning system (GPS) receiver, and a 
local clock contained in an Embedded or peripheral device to provide a precise 



timing reference (e.g. accurate 
clock standard time). ^ 



t'ithin 1 microsecond of international atomic 



162. The Internet-based contest-promoting system of claim 159, wherein said 
GSU are programmed to decode an^ present the FTR in a secure manner at the 
precise moment desired. 

163. The Internet-based contest-promotrag system of claim 159, wherein each 
client machine includes a local clock that recharacterized, or analyzed to 
determine the functional relationship between the local clock time and the 
global time as determined by a single master itlock for the entire contest system, 
wherein the global time may be determined from the local clock reading. 

164. The Internet-based contest-promoting system of claim 159, wherein the 
display update cycle on each client machine is skewed so that a display update 
completes exactly at the desired "start time" which is determined to be the same 
for each every contestant, regardless of their location 'on the planet. 

\ 

165. The Internet-based contest-promoting system of ^aim 159, wherein said 
characterization of the local clock is performed using an Vccurate clock 
connected to the client machine, or using security enhance\^ versions of the 
methods and algorithms used in the network time protocol (NTP). 
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36. The Internet-based contest-promoting system of claim 159, wherein said 
coruest-promoting system further comprises security measures for detecting 
(and mereby discouraging) cheating by dishonest contestants. 

167. The\lnternet-based contest-promoting system of claim 166, wherein said 

security measures comprise the use of encryption of the majority of messages 

between the various computers in the system, and by monitoring and logging 
the contest-reIa\ed activities of participating client machines. 



168. An Internet-liased contest-promoting system for supporting a contest 
among a large number of contestants, comprising: 

a subsystem forNhandling transmission of the queries and responses from 
all of the client machinesS. employed in the contest, said subsystem including a 
hierarchy of servers comprt^ing a primary server, plurality of game servers and 
client machines, \ 

wherein said primary se\ver acts as the root node of a tree- type 
interconnection of computers, \a 

wherein the "leaves" of the tree §j ifecture are formed by the client machines 
connected to the system, and \ 

a layer of gam'i servers act as mtermediaries (or "branch structures") 
between said primary server and the client machines. 

V ■ 

169. The Internet-based contest-promotii^g system of claim 168 wherein, each 
game server, client machine, and primary Wrver is equipped with a GPS receiver 
used to synchronize the local clock and theVisplay of each client machine 
participating in the contest-promoting systeri^. 

\ 

\ 

170. The Internet-based contest-promoting sys^m of claim 168 wherein, 
management of time synchronized messaging witl^\ each client machine can be 
carried out by the game server associated with that ^lient machine, rather than 
by the primary server. \ 

171. A method of registering a contestant with an Internet-based contest- 
supporting system, comprising the steps of: V 

(a) registering a client machine with said Internet-based contest 
supporting system by filling out a web-based form containing \personal and 
client machine information and submitting said completed form\ to a web server 
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successfuily^ logged on to the game server chosen for the client machine by the 

login seif^T. 
i 

191. A method of downloading an encrypted query aid start-time to the client 
machine comprising the steps of: 

(a) human operators entering the questions ariH associated answers 
relating to a particular contest into the query/answaf database; 

(b) at some point before the contest begins, /the game server sends to the 
primary server, a message containing its public e/icryption key. 

(c) primary server sends to the game server, a message containing its 
public encryption key; 

(d) when a particular contest is created, / accessing the system through the 
contest management interface, and selecting /queries from the database to be 
used in the contest; 

(e) for each query, assigning a desireti start-time; 

(f) for each query and start-time, the primary server generates a unique 
set of query encryption and decryption Keys; 

(g) using the query encryption key, the primary server encrypts the query; 

(h) the primary server creates ^message containing the encrypted query, 
the query decryption key, and the dersired start-time; 

(i) the entire message is enc/ypted using the game server's public 
encryption key; 

(j) entire message is sent fnbm the primary server to the game server; 

(k) upon receiving the message from the primary server, the game server 
decrypts the message and creates a new message, and the new message is 
encrypted by the game server/ using the client machine's public key; 

(1) the resulting encrypted message is sent to the client machine; 

(m) the client machine decrypts the message, and stores the encrypted 
query contained within, a/ong with the start-time on the client machine; 

(n) the client machine creates and begins appending data to a security 
verification log file, ancy the resulting encrypted file will contain a variety of 
information about the /timing of the query/response process; 

(o) the security/ verification log recording the arrival-time (in local time) of 
the encrypted query /from the game server. 

192. A method of characterizing the local clock on a client machine and 
synchronizing the display update^ycle of the client machine for a system that 
utilizes a GSU, said method comprising the steps of: 
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S^b testing and qualifying said client machine using either browser plug- 
ins or st^d alone test programs downloaded from said web server; and 
(c) downloading contest client software to said client machine. 

172. A methoti of registering a contestant with a contest-supporting system, 
comprising the steps: 

(a) collecting\and recording information about each contestant desiring to 
participate in a schei(uled contest, said information including, for example, the 
name, address, telephone number(s). E-mail address, and any other information 
required or desired of e&ch contestant by the contest organizer and/or 
sponsor(s); 

(b) choosing or assig\ing an identification number (or "handle") and a 



password, in order to protect \b 

(c) at registration time, 
system, said tests can be used tc 



\r access to the contest process; 

fming a number of tests on the contestant's 
alify the client machine to be used by the 
contestant, by determining whether \t meets certain requirements necessary to 
successfully participate in the contest.^ 

(d) recording data produced as a ^esult of these tests, either on the client 
machine or on one of the servers; 

(e) using said data, in conjunction witfi other information collected during 
and/or after the contest, to help determine wn^ther the contestant participated 
fairly in the competition; 

(f) downloading before the contest, any programs, installable components, 
and plugins, as well as any data required by them; \a n d 

(g) using said programs, components, and plukins, along with a browser or 
other programs already present on the contestants system, to present 
advertising and other information and content to the cWtestant, as well as to 
perform all operations of the contest on the client machiW. 

173. A system for distributing and presenting Web documents (with or without 
Java or Active-X applets) and associated web content to the contestants, 
comprising: 

a set of Web-enabled client/ machines equipped with web browsers; and 

a contestant database for storing registration and other information; 

a master web server fo/ storing and providing the web site content to a set 
of client machines, utilizing /HTTP, FTP, and other standard Internet protocols; 

a plurality of mirrored web servers, wherein each web server is connected 
to said contestant databa/e and each serves a set of Web-enabled client machines 
equipped with web browsers; 
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said master web server transmns copies of the entire contest web site to 
the mirror web servers, which then /are each able to serve a large number of 

client machines; / 

/ 

wherein each of the web sfervers has access to said contestant database; 
said web servers also distribute the contest client software (340) using the 
HTTP or FTP protocols. / 

174. The system of claim /l73, wherein said Web document comprises an HTML 
(or XML) encoded document 

175. A method of handling communication in a multi-player contest using 
multiple game servers p handle communication with all client machines in a 
contest-promoting system, said method comprising: 

(a) using a client machine to initially connect to the contest-promoting 
system through a loan server located at a known Internet address; 

(b) using login server to choose which game server should be utilized by 
this contestant's client machine, said choice being based on a variety of 
information, incluaing the location of the client machine, the characteristics of 
the connection to /the client machine, and the number and characteristics of the 
connections alreafly assigned, or anticipated to be assigned, to the game servers 
in the system; / 

(c) using load balancing algorithms to distribute the connections to the 
game servers, thereby minimizing the possibility of overwhelming any . one 
server, and insuring consistent connections for all the game clients. 

176. The mefthod of claim 175, wherein all said client machines receive their 
game server assignments from a single login server. 

177. The method of claim 175, wherein each client machine is running the 
contest cliemt software for interfacing said client machine with said game server 
by logging/ in through said login server. 

178. Thi method of claim 175, wherein said the login server accesses the 
contestaiM database to check passwords and the status of the contestant. 

179. A method of enabling a contestant to compete against many other 
contestants, in a secure and fundamentally fair time-constrained contest, over 
the Internet, wherein each contestant is provided with a common "start-time" 
regarcfless of the location of his or her client machine on the infrastructure of 
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the Internet, for the type of interconnection ^provided thereto, said comprising 
the steps of: 

(a) registering each user as a contest£(nt using a web browser; 

(b) creating a globally-synchronized/ and secure networked client machine 
through which the contestant may participate in a timed-constrained question 
and answer type contest, while competing against large numbers of other 
contestants for potentially high stakes. 

(c) using the contest client softwye on the client machine to log on to the 
game server, and the establish a commnnication channel therewith; 

(d) transmitting the query and jstart-time from the primary server to the 
client machine; 

(e) characterizing the client nVachine's local clock with the master clock on 
the primary server, and synchronizi/g^f the^jclient machine display update cycle 
with the desired start-time for the tootles t; 

(0 presenting the query to uie contestant precisely at the start-time, as 
determined by a local clock that is characterized with respect to a global master 
clock located on the primary serVer; 

(g) accepting the contestarrts response, attaching a time-stamp to that 
response, and transmitting the response and time-stamp to the servers; 

(h) judging the responses / from all the contestants and determining the 
winner. 

180. The method of claim l'|9, wherein said method further comprises 
(i) determining each contestant's standing or rank for the contest. 

181. The method of claim /l79, wherein step (a) comprises browsing a contest 
WWW site ("the contest wejo site") containing information about the contest, 
including descriptions of fhe contest client software, contestant qualifications, 
contest regulations, instructions on how to play, information about different 
varieties of the contest, fists of prizes and awards offered, advertising, lists of 
contest sponsors, lists of previous winners, and the standings or ranks of other 
contestants. 

/ 

182. The method of^laim 179, wherein step (a) comprises a flow of 
information between ; the user's client machine and the web server containing 
HTML (and/or XMLj encoded documents comprising the contest web site. 

183. The method /of claim 179, wherein step (a) comprises the user registering 
to become a contestant involving the user filling out an on-line registration form, 
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using either standard HTML (or XML) forms, or fornns generated by Java or 
Active-X applets, or by a CGI script in a manner well known in the art. 

184. The method of claim 179, wherein step (a) comprises the user performing 
some test either of their own abilities and/or of the capabilities of their 
computing system, said tests being administered thrmigh forms along with the 
registration process, or could involve the user downloading and running 
customized plug-in modules or stand-alone applicanons on his or computing 
system. / 

185. The method of claim 179, wherein step (aj further comprises: 

said web server creating a record in the oJDntestant database for this user 
upon completing receipt of the registration information therefrom; 
storing the registration information in mis record; 

establishing the user as a contestant pafrmitted to participate in one or 
more on-line multi-player contests to be promoted (i.e. enabled) the system of 
_the present invention; / 

assigning a contestant ID to the new /contestant, said ID code uniquely 
identifying the contestant for all time, unKke a username, password, e-mail 
address or other information that may b* changed in the future by this 
player/contestant; / 

recording the contestant ID in th* contestant database, and using the same 
internally by the contest software of the system. 

assigning the contestant a username and a temporary password for use 
when playing the contest, said usernapne being assigned by the system, or being 
chosen by the user as a part of the registration procedure, said password being 
generated randomly, and said username and password being stored in the 
contestant database; / 

sending an e-mail message containing the username and temporary 
password to the contestant; / 

logging said contestant onjfo a secure, members-only area of the contest 
web-site using his or her username and temporary password, said area allowing 
the contestant to view and update his or her personal information (e.g. 
username, password, e-mail aadress, residence address and telephone numbers, 
and so on); / 

downloading the contest software from the web server to his or her client 
machine, i.e. from the memfters-only area of the contest web site, said contest 
software being download i^ing HTTP, FTP, or other file transfer protocol; 
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Poftware on client machine, said installation 
as well as one or more customized device 
; client machine, said device drivers being 
the local clock and any timing hardware 
le, 
achine for participation in a contained 
■ 

186. A method of logging a contestant onto a game server using a client 
machine connected to a contest-promoting system halving a log-in server, and a 
plurality of game servers, said method comprising /he steps of: 

(a) providing all servers and client machine^ in the system with the 
address of said login server as well as with the login server's encryption "public 
key", which is used to send secure message to /said login server; 

(b) transmitting a list of all the participating game servers from said 
primary server to said login server, said message being encrypted using said 
login server's public key; / 

(c) said login server decrypting and storing said message using said login- 
server private key; / 

(d) sending a status request message from said login server to each of said 
game servers; / 

(e) each said game server sehding a reply in response to the status request 
message, containing information /about the status of the game server, including 
current loading, indication^^^-ttyraaximum server capacity, geographical area of 
coverage, and other in/ormati/o/, 

wherein said r^ly cWtfthfTthe^ame server's public encryption key, and 
the entire reply is encrypted^ using th^login server's public key; 

(f) said contestant yloggine^em to the system using the contest client 
application when the cc/ntestanV decides to installation of the client software, 
participate in a particnlar contest; 

said contest cnent machine requesting a username and password from the 
contestant for the ^convenience of the contestant; 

(optionallyy storing said username and password locally on said client 
machine to avoid the contestant having to re-enter the username and/or 
password every time he or she plays a game or participates in a contest) 

(g) said contest client software transmitting the username and password to 
the login server; 
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encrypting the username, password, and the chent ^achine's public key 
using said login server's public key, and sending the resulting login request from 
the client machine to said login server; j 

(h) login server decrypting the login request, obtaining the username and 
password, said username and password being obtahyed by performing a lookup 
operation in the contestant database, theieby obtaining a contestant ID; 

(i) transmitting said contestant ID to the ^lient machine and said client 
machine storing said ID for later use; j 

(j) said login server selects an appropriate game server for this contestant, 
based on loading, geographical location, and/ other factors; 

(k) upon selecting a game server, th^ login server sending a login request 
containing the contestant ID and the client machine address to the selected game 
server, said message being encrypted us/ng the game server's public key; 

(1) If the login request is granted/ then the game server creates a message 
containing a game server access code/ encrypted using the login server's public 
key; 

(m) sending said message (containing the game server access code) from 
the game server to the login s^wjer; and 

(n) creating the ganTe scbvot access code (key) using the contestant ID and 
the client machine address,\ salvrcode ynly allowing the specified contestant to 
log in using that code 

187. The method of claim 187,^^herein further the login server decrypts the 
message, and then creates a new message containing the game server's address 
and the game server access code, and then encrypts the new message using the 
client machine's public key, and sent from the login server to the client machine. 

188. The method /of claim 187, wherein further the client machine decrypts the 
message containing the game server address and the game server access code 
using its private/ decryption key. 

189. The method of claim 188, wherein further the chent machine then creates 
a message containing the contestant ID, the game server access code, and a client 
machine puplic encryption key, and then the message is sent from the client 
machine t^ the game server specified by the game server address received from 
the login ^erver. 

190. The method of claim 189, w^freribir^further the game server responds with 
message/ containing the game server^fcuWic key, and then the client machine has 
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Adjusting the display refresh cycle such that a cycle completes precisely at 
the desired start-time; 

measuring the video refresh rate of the video display adapter in the client 
machine, wherein said video display adapter has a set of registers used to 
control and monitor the scanning and refresh periods and rates; 

query th6 display adapter to determine whether it is currently in a vertical 
retrace period not, over a period of time; 

recording tW local clock time each time the display enters vertical retrace, 
the period and pha\e of the display update cycle is determined with respect to 
local clock time; \ 

by reading the display adapter registers, determining the difference 
between the time the last line of the displayed image is drawn and the beginning 
of the next vertical retrac^e; 

using this calculatedX period and phase, extrapolating the display times 
forward in time to find the Jiisplay time closest to the desired start- time; 

calculating the error (E)0 between the display time (tj) and the desired 
local clock start time (tji); V 

throughout this process, jw^nding the times associated with each vertical 
retrace to the security verification \log; 

minimizing the error term Ed\s by shifting the phase of the display update 
cycle; and \ 

adjusting the phase of the displaV update cycle is by increasing or 
decreasing the display update period over a number of update cycles in order to 
minimize and completely display the query at the desired start- time. 

193. A method of presenting an encrypted query to a GSU-enabled client 
machine at a contest start-time associated witk a contest-promoting system, 
wherein the encrypted query and start-time have been stored on the GSU- 
enabled client machine, and the display time hate been aligned with the contest 
start-time, said method comprising the steps of:\ 

(a) the GSU-enabled client machine uploads! the encrypted query and start 
time to the GSU within the GSU-enabled client machine, said GSU-enabled client 
machine having video memory and a display; \ 

(b) a short time prior to the desired start-time, \ the GSU decrypts the 
query, and then said query is downloaded to the GSlAenabled client machine; 

(c) the query is then rendered into a off-screen ihiage and stored in an off- 
screen memory area in preparation for presentation on\the display; 

(d) during the vertical retrace period that is one cycle before the display 
time, the off-screen image is flipped to the display; \ 



Page 158 of 193 



\e) with the query image now residing in the currently displayed video 
memory\ the GSU-enabled client machine display draws the query onto the 
screen, reaching the bottom of the display at the startTtime for the contest; and 
(0 trie GSU-enabled client machine records the local time at the moment 
the vertical >ptrace begins, which should be simultaneous with the desired start- 
time. 



194. The method^ of claim 193, which further comprises: 

(g) the local lime is also stored in the security verification log; 

(h) after the image is displayed, the client machine continues to monitor 
the clocks and timing sVstems on the GSU-enabled client machine (e.g. system 
timer, real time clock, CE^U cycle counter, vertical retrace signal, etc); and 

(i) information abou\ the clocks is stored in the security verification log. 

\ 

195. A method for presentinE an encrypted query to a GSU-enabled client 
machine at a contest start-timA associated with a contest-promoting system, 
wherein the encrypted query and the contest start-time have been stored on the 
GSU-enabled client machine, sai^ method comprising the steps of: 

(a) the client machine uplodj!^ th^ encrypted query and start time to the 
GSU of said GSU-enabled client md^nc, said GSU-enabled client machine having 
a display and the GSU having dispfe)\ memory; 

(b) the GSU decrypts the encrypted query immediately prior to the contest 
start-time; 

(c) the decrypted query is then ren^^e^ed by the GSU into said display 
memory; and 

(d) the GSU overrides the display, \isii\g its own synchronized refresh rate, 
and presents the query precisely at the contest start-time. 

196. A method of presenting an encrypted queVy to a client machine at a 
contest start-time associated with a contest-promoting system having a contest 
server, wherein the encrypted query has been stored on the client machine, the 
start-time is known in terms of the local clock, and\the display time has been 
aligned with the desired start-time, said method comprising the steps of: 

(a) contest server transmitting the query decr>nption key to the client 
machine, said client machine having video memory and a display; 

(b) the client machine decrypts the query upon fcceipt of the query 
decryption key, and the local clock time of the receipt ^f the query decryption 
key is recorded in a security verification log; 



\ 
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(c) the query is then rendered into an off-screen image and stored in an 
off-screen\memory area, in preparation for presentation on the display; 

(d) during the vertical retrace period that is one cycle before the display 
time, the offscreen image is flipped to the display; and 

(e) withXthe query image now residing in the currently displayed video 
memory, the client machine display draws the query onto the screen, reaching 
the bottom of tha display at the contest start-time. 

197. A method of Submitting a time-stamped contestant response to a query 
presented to a GSU-enabled client machine by a contest server associated with a 
contest-promoting systW, said method comprising the steps of: 

(a) entering the response into the GSU-enabled client machine, said GSU- 
enabled machine having aXoSU; 

(b) sending the response to the GSU, which generates digitally signed data 
package containing the time and space stamp for the response; 

(c) within the GSU, appending the time and space stamp to the security 
verification log. _t\^ 

(d) sending the time and space-stamp from the client machine to the 
contest server; and \ 

(e) the contest server requesting the actual (i.e. full) response from the 
client machine by sending a response Vequest message. 

198. The method of claim 197, which ffirther comprises: 

(f) if requested, the client machine ^^ncrypts the response, the response 
time-stamp, and a hash-value of the securityX verification log in order to create a 
message; and \ 

(g) sending the message to the contest server and closing and write- 
protecting the security verification log. \ 

199. A method of submitting a time-stamped contestant response to a query 
presented to a GSU-enabled client machine by a contest server associated with a 
contest-promoting system, wherein the GSU-enabled cUent machine has a GSU 
with a GSU passthrough connection and an input device ^yconnected directly 
thereto, said method comprising the steps of: \ 

(a) contestant uses the input device to enters the response into the GSU- 
enabled client machine through said GSU passthrough connection; 

(b) the GSU automatically generates a digitally signed tmie and space 
stamp for the response; \ 

(c) the time and space-stamp is appended to the security verification log; 
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(d\ sending the time and space stamp from the client machine to the game 
server; and 

(e) the\contest server requests the actual response from the GSU-enabled 
client machineXby sending a response request message, 

200. The methocK of claim 199, which further comprises: 

(0 if requested, the GSU-enabled client machine encrypts the response, 
the response time-st^p, and a hash-value of the security verification log to 
create a message; and\ 

(g) the GSU-enabled client machine sends the message to the contest 
server and closing and write protecting the security verification log. 

201. A method of submittmg a time-stamped contestant response to a query 
presented to a client machine by a contest server associated with a contest- 
promoting system, said clientV machine having an interrupt handler and a 
customized low-level device drwer, method comprising the steps of: 

(a) the contestant enters a response into the client machine; 

(b) response submission being detected by the customized low-level device 
driver; iV^ 

(c) the interrupt handler in thV client machine recording the local time- 
stamp corresponding to the moment me response was submitted to said client 
machine; \ 

(d) appending this local time-stamft to a security verification log; 

(e) upon receipt of the response submission, after recording the time- 
stamp, the client machine calculating a hash or CRC (cyclic redundancy check) 
value using the contestant's response and the local time-stamp; 

(f) appending the hash value to the secnrity verification log; 

(g) sending a message containing the hash value and the response time, 
from the client machine to the contest server; and 

(h) the contest server requests the actual (i\e. full) response from the 
client machine by sending a response request message. 

202. The method of claim 201, which further comprises: 

(i) if requested, the client machine encrypts the Vesponse, the response 
time-stamp, and a hash- value of the security verificationX log to create a message; 
and \ 

(f) message is then sent to the contest server and theNsecurity verification 
log is closed and write protected. \ 
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203. A method of promoting a contest over the Internet using an Internet-based 
contest-promoting system having a primary server, a one or more contest 
servers, a database and a plurality of client machines, and for fairly determining 
the winners of the contest, said method comprising the steps of: 

(a) >as responses are received by each contest server from said client 
machir.es, comparing the responses with the correct answers in the database; 

(b) of mose responses containing correct answers, comparing the time- 
stamps to rankXthe responses from fastest to slowest; 

(c) encrypting the sorted preliminary results using the primary server's 
public key; \ 

(d) sending tne encrypted preliminary results (i.e. rankings), from the 
contest server to the^rimary server; 

(e) the primary server decrypting the encrypted preliminary results from 
each contest server; \ 

(f) merging the pre-sVted preliminary rankings from the contest server 
into a single sorted list of responses; 

(g) from the presorted list, the primary server calculating the overall 
ranking of the contestants and identifies the winner or winner(s) of the contest; 

(h) for each winning response, the primary server sends a security 
analysis request to the game servaW^at is connected to the corresponding client 
machine of the contestant who s'lwjAitted that response; 

(i) in response, each game server sends the security log, to the 
corresponding client machine; \ 

(j) the client machine transmits to\the contest server, the security 
verification log, encrypted using the game Server's public key; 

(k) the contest server decrypts and verifies the integrity of the security 
verification log using the hash- value of the security verification log; 

(1) the contest server uses the content of ihe security verification log to 
attempt to detect fraudulent activities; \ 

(m) the response notification hash is used ta make sure the response sent 
is consistent with the response entered at the response notification time; 

(n) the contest server compiles the results fronvy all the requested security 
logs for the client machines and transmits this messageVto the primary server; 

(o) upon receiving the compiled results from all the contest servers, the 
primary server either accepts, rejects, or flags the winning responses for further 

(p) the primary server creates a revised list of winner\ based on these 
changes determined during step (o); \ 
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iq) the revised list is encrypted using the contest server's public key and 
the resulting message is sent back to the contest server;, 

(r) ekch game server in turn transmits the contest results message to each 
of the client \nachines; and 

(s) sendmg a message containing the contest results from the primary 
server to a web server for posting on a contest web site. 

204. A global synchronization unit (GSU) comprising: 

means for performing actions in response to precise time and space 
conditions. \ 

205. The GSU of claim 204, wherein the trigger for a time and space stamping 
action is constrained by timing, location, and/or velocity conditions of the GSU. 

206. The GSU of claim 204, wherein said actions comprise events selected from 
the group consisting of the display of an image, the start of a video or audio clip, 
the decryption of data, and thefrumiing of a program on a host client machine. 

207. A global synchronization unrt (GSU) comprising: 

means for generating secure a^d verifiable time-space stamp records of 
client-machine inputs and any other 6vents captured by devices attached or 
otherwise connected to the GSU. \ 

208. The GSU of claim 207, wherein said Vlient-machine inputs are supplied 
from a communication line being asserted on the GSU input, or as complex as a 
set of patterns of inputs on a number of different inputs. 

209. The GSU of claim 207, wherein the time-space stamp record generated by 
the GSU includes the location, exact time (e.g. toV'ithin +/- 1 microsecond). 

210. The GSU of claim 207, wherein said GSU generates security information 
including, but not limited to, a hash or CRC (cyclic redundancy check) value 
derived from the input data associated with the even t\ 

211. The GSU of claim 210, wherein said hash value allow the data to be 
verified in the future to insured that it has not been altered since the time/space 
stamp was generated. \ 



Page 163 of 193 




2\2. The GSU of claim 207, wherein said time-space stamp record has an 
associated CRC value or digital signature to insure that the time-space stamp 
recordXitself is genuine and unmodified. 

213. A global synchronization unit (GSU) comprising: 
means, for performing actions in response to precise time and space 

conditions; aVid 

means ror generating secure and verifiable time and space-stamped 
records of clieat-machine inputs and any other events captured by devices 
attached or otherwise connected to the GSU. 

214. A method of synchronizing events on plurality of client machines, 
comprising the steps Cif: 

(a) equipping eacli said client machine with a GSU; 

(b) downloading imo each said GSU, data in an encrypted form; 

(c) decrypting said data in said GSU to produce trigger data; and 

(d) using said trigger o^^^^ff said GSU to trigger an event at a precise 
instant of time. 

215. The method of claim 214, wherein said plurality of client machines are 
operably connected to the infrastructure of the Internet. 

216. A method of triggering an event on\a client machine, comprising the steps 
of: 

(a) equipping said client machine withNa GSU; 

(b) downloading into each said GSU, data in an encrypted form; 

(c) decrypting said data in said GSU to produce trigger data; 

(d) use said trigger data in said GSU to trigger said event at either a 
precise instant of time, a precise location in space or a precise velocity at which 
said GSU is travelling. 

217. The method of claim 216, wherein step (a) composes configuring said GSU 
through said client computer interface to perform a spei^jfic action when those 
conditions are satisfied. 

218. A GSU device comprising; 
circuitry for generating time and space stamps for an iAput data element; 
circuitry for forming a data package including said time \nd space stamp 

and said input data element; and 
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ircuitry for digitally signing said data package to produce a digitally 
signed olata package. 

219. The fesu device of claim 218, which further comprises 

circuit^ for authenticating that time and space stamp contained within 
said digitally data package, has not been modified since said time and space 
stamp was geneVated. 

220. The GSU devii^e of claim 218, wherein said input data is data selected from 
the group consisting W legal documents, tickets, certificates and financial 
instruments. \ 

221. A system for perfornWng an action on a client machine operably connected 
to the infrastructure of the Internet, said system comprising: 

an information server e^juipped with a GPS receiver and associated 
antenna, and operably connectedly to the infrastructure to the Internet; 
a GSU operably connected |M<said client machine; 

wherein said information be^er sends an encrypted request to said client 
machine to perform an action at a Redetermined event time, said encrypted 
request containing encrypted action d^ta; 

said encrypted request is then loaded into said GSU for decryption at said 
predetermined event time; 

at some predetermined time before said predetermined event time, said 
GSU decrypts the encrypted action data ana\ downloads the decrypted action 
data back onto said client machine for performance of said action, 

thereby preventing access by said clientynachine or its operator to the 
action data before said predetermined event time, 

222. The system of claim 221, wherein said action data comprises image data 
contained in said encrypted request, and the perfoiVnance of said action 
comprises displaying said image data on a display device operably connected to 
said client machine. 



223. A subsystem for creating and administrating contents promoted by a 
contest-promoting system supported over the Internet, sard subsystem 
comprising: \ 

a primary server operably connected to the infrastructike of the Internet; 
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a contest database operably connected to the infrastructure of the Internet, for 
co1\taining information representative of questions and answers relating to one 
or mog'e contests to be supported over the Internet; 

aVontest management interface software located on said primary server 
for use by\he contest administrators to enter questions and answers into said 
contest database, design and specify contests, schedule contests, and monitor 
and control said contests. 

\^ 

\ 

224. The subsystem of claim 223, which further comprises a Web-enabled client 
machine for use by cxjntest administrators to remotely enter questions and 
answers into said contei^t database, design and specify contests, schedule 
contests, and monitor 3i\d control said contests. 

\ 

225. In a contest-promoting system having a primary server, a subsystem for 
producing and distributing ^. live television broadcast of a contest in progress, to 
television viewers viewing sai^ live television broadcast on standard television 
sets throughout the world, saidWt^system comprising: 

a plurality of video-enabl^dV client machines for capturing live video 
images and producing digital content; 

Web-to-video processor for fih^ering, formatting and rendering (i) data 
generated by said primary server and ' distributed through said web server, and 
(ii) data transmitted by said video-enabW client machines, so as to produce 
digital content; \. 

a video content playback unit for producing digital content in the form of 
prerecorded video information; \ 

a live video source for producing digital \ontent in the form of a live video 
stream; ^ 

a real-time video compositor for combining atid laying out the digital 
content produced by one or more of said Web-to-vide^ processor, said live video 
sources, and said taped video content playback sources;- and producing a video 



Xv 



signal representative of single unified view depicting the Various aspects of a 
contest in progress; and \ 

broadcasting equipment for broadcasting said video s^nal to television 



broadcasts. 



\ 



\ 



226. The subsystem of claim 225, which further comprises a Welix server for 
serving web-pages containing information about the content to be sfiown in said 
live television broadcast. \ 
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27. The subsystem of claim 225, wherein each said video-enabled client 
machine comprises a client machine having a video camera and associated video 
compression and transmission software. 

228. TheNsubsystem of claim 225, wherein said the real-time video compositor 
sends the final video signal to said broadcasting equipment, which transmits the 
video signal toythe spectators television sets via cable, satellite, and/or radio 
waves. 

229. A set-top television client machine for use in a contest-promoting system 
having a primary server for transmitting queries or Invitations to Respond 
(ITRs), comprising: 

a television screen; 

a local clock and limer hardware; 
a GSU having GPS receiverv for disciplining said local clock; 

wherein said local clock is used to trigger the display of queries on said 
television screen, as well as ro measure the elapsed time taken by the user when 
answering said queries (or suwnitting responses to said ITRs). 

230. The set-top television clienry machine of claim 229, which further 
comprises an operating system havV(|5 ^ava capability running on a 
microprocessor, and a firmware c<JtitJkt client. 

231. An Internet-based method for enabling a plurality of bidders to compete 
fairly in a bidding process for an item to auctioned over the Internet in 
accordance with a computer-administrated auction process involving the use of 
an auction server and a plurality of client machines competing in a bidding 
process, said auction server having a local clocl^and a GPS receiver for 
producing time-stamps referenced to a master clock, and each said client 
machine having a display device for displaying biay information, an input device 
for inputting bid information, and a GPS receiver foV producing time-stamps 
referenced to said master clock, for application to infbrmation including bids 
input to said client machine, said Internet-based methoa comprising the steps of: 

(a) said auction server transmitting encrypted bid\ information to each 
said client machine, and each said client machine storing "^aid encrypted bid 
information for substantially simultaneous display on each\said client machine 
at a predetermined globally-referenced start-time. 

232. The Internet-based method of claim 231, which further comprises: 
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ascertaining at each said client machine, the locally-referenced start- 
time of tl^e bid process expressed in terms of the local clock at said client 
machine 

233. The In)^rnet-based method of claim 232, which further comprises: 

(c) at ea^ said client machine, aligning the display time of the encrypted 
bid information with said locally-referenced start-time. 

234. The Internet-Based method of claim 233, which further comprises: 

(d) at said predetermined globally-referenced start-time, said auction 
server starts the biddinV process for the item to be auctioned, by enabling the 
decryption of said bid information and simultaneous display thereof on each 
said client machine competing in the bidding process. 

235. The Internet-based me\hod of claim 234, which further comprises: 

(e) said auction server accepting bids from said client machines for the 
item that are time-stamped afteX t,. 

236. The Internet-based method of[tlaim 235, which further comprises: 

(f) each said client machine -competing in the bidding process, sending a 
bid for the item to said auction server ynd time-stamping the time of 
transmission of the bid using said local Vlock at said auction server which has 
been characterized using said GPS at said^auction server. 

\ 

237. The Internet-based method of claim 23^6, which further comprises: 

(g) said auction server receiving the bid\ from each said client machine 
competing in the bidding process and sending bid at step (0 and time- 
stamping the time of receipt of the bid using said^ local clock at said auction 
server which has been characterized using said G^S receiver at said auction 
server. \ 

V 

\ 

238. The Internet-based method of claim 237, which \further comprises: 

(h) said auction server sending to each said client machine competing in 
the bidding process, a confirmation of the bid receipt containing the time- 
stamps applied at both the time of transmission and the time of receipt of the 
bid. y 

239. The Internet-based method of claim 238, which furtherv comprises: 

\ 

\ 
\ 

\ 
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i) said auction server updating all client machines competing in the 
bidding! process with the highest bid information for the item; 

(iX continuing the operations set forth at steps (c) and (d) until said 
auction setver no longer receives any bids from any competing client machines 
for a first predetermined amount of time (e.g. x seconds); and 

(j) said auction server sending all competing client machines a notice of 
final bids at tima t4 . 

240. The Internet-based method of claim 239, which further comprises: 

(k) said auction server waiting a second predetermined time period (i.e. y 
seconds) for a new bid\from any client machine competing in the bidding 
process; 

(1) at t4 + y secondsAsaid auction server closes the bidding process; and 
(m) said auction server waiting z seconds for receipt of any bids from any 
of said client machines, time-stamped prior to t4 = y seconds. 

241. The Internet-based method\ of claim 231, which further comprises: 

(n) said auction server deter)]birpfig whether a new higher bid has been 
received from any client machines [competing in the bidding process, and if so, 
then returning to Step (f); and 

(o) if said auction server determifies that at step (1) that no higher bids 
have been received, then said auction server determines that the item is sold to 
the competing machine transmitting the Kighest bid (i.e. the highest bidder), 
and then said auction server updates all sa^d client machines with the final sales 
price at which the item has been sold. 

242. The Internet-based method of claim 23 1\ wherein said item is an article of 
value selected from the group consisting of antiques, financial securities (e.g. 
stocks and bonds), options, futures, commodities,\ foreign currency, consumer 
goods, personal articles and effects, real estate including tracts of land as well as 
condominiums, licenses to use intangible properties (e.g. bands of the 
electromagnetic spectrum, patents, etc.), transferable club memberships and 
subscriptions, and the like. 

243. The Internet-based method of claim 231, wherem said item comprises 
multiple items in a multi-item combinatorial auction. 

244. The Internet-based method of claim 231, wherein 6nc or more of said 
client machines competing in said bidding process include \intelligent software 
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^^nabling each said client machine to programmably engage in said bidding 

245. Vn Internet-based system for enabling a plurality of bidders to compete 
fairly in^ bidding process for an item to be auctioned over the Internet in 
accordanc^ with computer-administrated auction process, said Internet-based 
system comWising: 

an auctfon server having a local clock and a GPS receiver for producing 
time-stamps rerferenced to a master clock; and 

a plurality Vf client machines, each said client machine being assigned to 
one bidder competitjg in the bidding process, and each said client machine 
having a display devifce for displaying bid information, an input device for 
inputting bid information, and a GPS receiver for producing time-stamps 
referenced to said masteJy clock, for application to information including bids 
input to said client machiVe. 

246. The Internet-based system of claim 245, wherein said computer- 
administrated auction process fi^pmpriging the steps of: 

(a) said auction server transmitting encrypted bid information to each 
said client machine, and each saia \lient machine storing said encrypted bid 
information for substantially simultaneous display on each said client machine 
at a predetermined globally-referenced start-time. 

247. The Internet-based system of claim\246, wherein said computer- 
administrated auction process further conrprises: 

(b) ascertaining at each said client machine, the locally-referenced start- 
time of the bid process expressed in terms on the local clock at said client 
machine \ 

248. The Internet-based system of claim 247, wherein said computer- 
administrated auction process further comprises\ 

(c) at each said client machine, aligning the\display time of the encrypted 
bid information with said locally-referenced start-tWie. 

249. The Internet-based system of claim 248, wherein said computer- 
administrated auction process further comprises: \ 

(d) at said predetermined globally-referenced starWtime, said auction 
server starts the bidding process for the item to be auctioned, by enabling the 
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decryption of said bid information and simultaneous display thereof on each 
saick client machine competing in the bidding process. 



250. The Internet-based system of claim 251, wherein said computer- 
administrated auction process further comprises: 

(e) saicl auction server accepting bids from said client machines for the 
item that are tune-stamped after tp 

251. The Internet-based system of claim 250, wherein said computer- 
administrated aucrion process further comprises: 

(0 each said 61ient machine competing in the bidding process, sending a 
bid for the item to savi auction server and time-stamping the time of 
transmission of the bid Vising said local clock at said auction server which has 
been characterized using '^aid GPS at said auction server. 



252. The Internet-based sys\ 
administrated auction proces; 



of claim 251, wherein said computer- 
further comprises: 
(g) said auction server deceiving the bid from each said client machine 
competing in the bidding process land sending a bid at step (f) and time- 
stamping the time of receipt of the Bad using said local clock at said auction 
server which has been characterized u^ing said GPS.receiver at said auction 
server. 



253. The Internet-based system of claim 252, wherein said computer- 
administrated auction process further comprises: 

(h) said auction server sending to eachXsaid client machine competing in 
the bidding process, a confirmation of the bid receipt containing the time- 
stamps applied at both the time of transmission \ind the time of receipt of the 
bid. 

254. The Internet-based system of claim 253, where\n said computer- 
administrated auction process further comprises: 

(i) said auction server updating all client machinek competing in the 
bidding process with the highest bid information for the\tem; 

(i) continuing the operations set forth at steps (c) aild (d) until said 
auction server no longer receives any bids from any competrng client machines 
for a first predetermined amount of time (e.g. x seconds); an( 

(j) said auction server sending all competing client machi\^es a notice of 
final bids at time t4 . 
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55. The Internet-based system of claim 254, wherein said computer- 
adi^inistrated auction process further comprises: 

(k) said auction server waiting a second predetermined time period (i.e. y 
secondsV for a new bid from any client machine competing in the bidding 
process; 

(I) at\4 + y seconds, said auction server closes the bidding process; and 
(m) saicK auction server waiting z seconds for receipt of any bids from any 
of said client machines, time-stamped prior to t4 = y seconds. 

256, The Internet-b\sed system of claim 255, wherein said computer- 
administrated auction Vrocess further comprises: 

" (n) said auction sisrver determining whether a new higher bid has been 
received from any client machines competing in the bidding process, and if so, 
then returning to Step (0; \nd 

(o) if said auction server determines that at step (1) that no higher bids 
have been received, then said auction server determines that the item is sold to 
the competing machine transmitting Mhe highest bid (i.e. the highest bidder), 
and then said auction server updates said client machines with the final sales 
price at which the item has been so|flft 

257, The Internet-based system of claim 245, wherein said item is an article of 
value selected from the group consisting of antiques, financial securities (e.g. 
stocks and bonds), options, futures, commoaities, foreign currency, consumer 
goods, personal articles and effects, real esta\e including tracts of land as well as 
condominiums, licenses to use intangible properties (e.g. bands of the 
electromagnetic spectrum, patents, etc.), transferable club memberships and 
subscriptions, and the like. 

258, The Internet-based system of claim 245, wherein said item comprises 
multiple items in a multi-item combinatorial auction^ 



lon.'^ 



259. The Internet-based system of claim 245, wherein qne or more of said 
client machines competing in said bidding process includd^ intelligent software 
enabling each said client machine to programmably engages in said bidding 

process with a reduced level of human participation, \ 

\ 

V 

\ 

260. An Internet-based method for enabling a plurality of tra^rs to compete 
fairly in a trading process involving property to be purchased anW sold over the 
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Internet in accordance with a computer-administrated trading process involving 
ink use of a price quotation and trading server (i.e. trading server) and a 
plurality of client machines competing in a trading process, said trading server 
havingXa local clock and a GPS receiver for producing time-stamps referenced to 
a master ^lock, and each said client machine having a display device for 
displaying \nct information, an input device for inputting offer to trade 
information (including a description of the property, an indication to buy or sell, 
and a price offhi), and a GPS receiver for producing time-stamps referenced to 
said master cloclcv for application to information including offer to trade 
information input \o said client machine, said Internet-based method comprising 
the steps of: 

(a) said trading \erver transmitting encrypted offer to trade information 
to each said client machWie, and each said client machine storing said encrypted 
offer to trade information \for substantially simultaneous display on each said 
client machine at a predetenpined globally-referenced start-time. 

261. The Internet-based metho^MoJ^aim 260, which further comprises: 

(b) ascertaining at each saijl^lient machine, the locally-referenced start- 
time of the trading process expresseax in terms of the local clock at said client 
machine \ 

\ 
\. 

262. The Internet-based method of claim N261, which further comprises: 

(c) at each said client machine, aligning the display time of the encrypted 
offer to trade information with said locally-referenced start-time. 



263. The Internet-based method of claim 262, wiich further comprises: 

(d) at said predetermined globally-referenced start-time, said trading 
server starts the trading process for the property being offered for trading, by 
enabling the decryption of said offer to trade informat\x?n and simultaneous 
display thereof on each said client machine competing in the trading process. 



264. The Internet-based method of claim 263, which furth^ comprises: 

(e) said trading server accepting offer to trade from savd client machines 



for the item that are time-stamped after ti. 



\ 



\ 



265. The Internet-based method of claim 264, which further comprises: 



oVipr 



(f) each said client machine competing in the trading proces\, sending a 
offer for trade an item of property to said trading server and time-stamping the 



Page 173 of 193 



lime of transmission of the offer for trade using said local clock at said trading 
server which has been characterized using said GPS at said trading server. 



266. The Internet-based method of claim 265, which further comprises: 

(g) \said trading server receiving the offer for trade from each said client 
machine coVipeting in the trading process and sending a offer for trade at step 
(f) and time-s\amping the time of receipt of the offer for trade using said local 
clock at said trading server which has been characterized using said GPS receiver 
at said trading seVver, 

267. The Internet-baaed method of claim 266, which further comprises: 

(h) said trading server sending to each said client machine competing in 
the trading process, a confirmation of the offer for trade receipt containing the 
time-stamps applied at botl^ the time of transmission and the time of receipt of 
the offer for trade. 

\ 



h\d of 



268. The Internet-based methdd of claim 267, which further comprises: 
(i) said trading server matckhing (i) offers to sell a particular item of 

property at a particular price witm (iii) offers to buy the particular item of 
property at the particular process, yf^d settling the trade for said particular item 
of property, and 

(j) said trading server sending the client machines involved in said trade 
settlement, a notice of purchase and sa\e for the particular item of property. 

269. The Internet-based method of claii^ 260, wherein said item of property is 
an article of value selected from the group\ consisting of antiques, financial 
securities (e.g. stocks and bonds), options, Vutures, commodities, foreign 
currency, consumer goods, personal articles\and effects, real estate including 
tracts of land as well as condominiums, licenses to use intangible properties (e.g. 
bands of the electromagnetic spectrum, patent^ etc.), transferable club 
memberships and subscriptions, and the like. \ 



270. The Internet-based method of claim 260 



, Wjli 



erein one or more of said 



client machines competing in said trading process -^nclude intelligent software 
enabling each said client machine to programmably \engage in said trading 
process with a reduced level of human parti cipati on. \ 



271. An Internet-based system for enabling a plurality \ of traders to compete 
fairly in a trading process for property to be purchased and sold over the 
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jternet in accordance with computer-administrated trading process, said 
In\ernet-based system comprising: 

a price quotation and trading server (i.e. trading server) having a local 
clock \nd a GPS receiver for producing time-stamps referenced to a master clock; 
and 

a pNirality of client machines, each said client machine being assigned to 
one trader comnpeting in the trading process, and each said client machine 
having a displaV device for displaying offer to trade information (including a n 
identification of rhe property, an indication to buy or sell, and a price offer), an 
input device for inpX^ting offer to trade information, and a GPS receiver for 
producing time-stamp^ referenced to said master clock, for application to 
information including offer to trade input to said client machine. 



272. The Internet-based system of claim 271, wherein said computer- 
administrated trading processXcomprising the steps of: 

(a) said trading server transmitting encrypted offer to trade information 
to each said client machine, and ekch said client machine storing said encrypted 
offer to trade information for substantially simultaneous display on each said 
client machine at a predetermined glcjjf^jWy- referenced start-time, 

273. The Internet-based system of claim\272, wherein said, computer- 
administrated trading process further comfirises: 

(b) ascertaining at each said client machine, the locally-referenced start- 
time of the trading process expressed in terms \pf the local clock at said client 
machine 

274. The Internet-based system of claim 273, wher*^in said computer- 
administrated trading process further comprises: 

(c) at each said client machine, aligning the dispJiay time of the encrypted 
offer to trade information with said locally-referenced srart-time. 

275. The Internet-based system of claim 274, wherein said^omputer- 
administrated trading process further comprises: 

(d) at said predetermined globally-referenced start-time, \said trading 
server starts the trading process for the property being offered n*r trading, by 
enabling the decryption of said offer to trade information and sinrultaneous 
display thereof on each said client machine competing in the trading process. 

\ 
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276. The Internet-based system of claim 275, wherein said computer- 
administrated trading process further comprises: 

1^) said trading server accepting offer to trade from said client machines 
for the item that are time-stamped after t,. 

277. The In terrvet- based system of claim 276, wherein said computer- 
administrated traaing process further comprises: 

(0 each said client machine competing in the trading process, sending a 
offer for trade for an hem of property to said trading server and time-stamping 
the time of transmission ^f the offer for trade using said local clock at said 
trading server which has bc^en characterized using said GPS at said trading 
server. \ 

278. The Internet-based systemX of claim 277, wherein said computer- 
administrated trading process furiher .comprises: 

(g) said trading server recei^jme the offer for trade from each said client 
machine competing in the trading process and sending a offer for trade at step 
(f) and time-stamping the time of recerot of the offer for trade using said local 
clock at said trading server which has been characterized using said GPS receiver 
at said trading server. \ 

279. The Internet-based system of claim 27fe, wherein said computer- 
administrated trading process further comprises: 

(h) said trading server sending to each said client machine competing in 
the trading process, a confirmation of the offer fcn* trade receipt containing the 
time-stamps applied at both the time of transmission and the time of receipt of 
the offer for trade. \ 

280. The Internet-based system of claim 279, wherein \said computer- 
administrated trading process further comprises: \ 

(i) said trading server matching (i) offers to sell a pVrticular item of 
property at a particular price with (ii) offers to buy the particular item of 
property at the particular process, and settling the trade for \aid particular item 
of property; and \ 

(j) said trading server sending the client machines involved in said trade 
settlement, a notice of purchase and sale for the particular item of property. 

281. The Internet-based system of claim 271, wherein said item oft property is 
an article of value selected from the group consisting of antiques, financial 
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ecurities (e.g. stocks and bonds), options, futures, commodities, foreign 
curV^ncy, consumer goods, personal articles and effects, real estate including 
tracts dt land as well as condominiums, licenses to use intangible properties (e.g. 
bands of the electromagnetic spectrum, patents, etc.), transferable club 
membershipsX and subscriptions, and the like. 

282. The InternW-based system of claim 271, wherein one or more of said 
client machines competing in said trading process include intelligent software 
enabling each said client machine to programmably engage in said trading 
process with a reduced ^(evel of human participation. 



283. An Internet-based sy^em comprising: 

a plurality of GSU-enaBied client network devices wirelessly connected to 
the infrastructure of the Internef, each GSU-enabled client network device being 
carried on an object to be trackecK along the time-space (TS) continuum, and said 



transmitting digitally-signed data 
information regarding the TS 

a TS-stamping based tracking 



kets containing time-space (TS) coordinate 
tes of the object carried thereby; and 
seVer operably connected to thQ 
infrastructure of the Internet, for receivi\g the digitally-signed data packets 
from each said GSU-enabled client networlJv device and processing said digitally- 
signed data packets so as to determine the coordinates of the object carried 
thereby, with respect to a globally referenced N^iming source and a globally 
referenced spatial coordinate system. \. 

284. The Internet-based system of claim 283, whioJi further comprises an 
Internet information for enabling owners and/or custodians of each said object 
to access the TS coordinate information determined said TS-stamping base 
tracking server, for display and use. 

285. An Internet-based system for reliably tracking the \pace-time trajectory of 
mobile objects using globally time-synchronized clocks, glJ&bal positioning 
subsystems, and digital signature techniques carried out wi\|i hardware chips 
embedded within wireless client network devices carried by qie objects being 
tracked. 

286. The Internet-based system of claim 285, wherein time-space\ (TS) 
coordinate data is stored aboard each said wireless network device ks it is 
generated and then periodically downloaded to a TS-stamping based tracking 
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server, eliminating the amount of time that said wireless client network device 
to be on-line. 



35 



287. X wireless GSU-enabled client network device which has one or more 
biophysiorogical sensors, to enable remote monitoring of the vital signs of a 
living objectX being tracked. 

288. A GSU-emibled client network device having input sensors and input 
devices selected frem the group consisting of: temperature sensors, humidity 
sensors, light level sensors, chemical sensors, and other physical property 
sensors, CCD image capturing devices, sound sensing/pickup and recording 
devices, fingerprint sensiW/detection devices and other biometric sensing 
devices, vibration sensors, radiation sensors, gas/vapor sensors, speech 
recognition devices, keypad il\put devices, graphics input devices, devices for 
detecting tampering of the GSUvenabled device and/or removal of the GSUfrom 
its associated object, and the like\ 

289. An Internet-based system for s^uripg a region of physical space using a 
GSU-enabled client network device Wf$Mi comprises: 

a CCD-based digital video camera or scanner for capturing images of a 
field of view of the camera or scanner, 

wherein each captured image frame iWccurately space-time stamped, and 
recorded on videotape or other digital recordmg medium. 



290. The Internet-based system of claim 289, Wtierein said GSU-enabled client 
network device which further comprises 

a sound recording device for recording sound \ within and about the field 
of view of the camera. 



291. A system and method of serving and receiving inibrmation over the 
Internet in connection with time-constrained competitive processes, which 
avoids the problems of network latency, ensures microsecon\| "start-time" 
accuracy, and can determine winners in the competition withi^ microsecond 
"finish-time" accuracy. 





292. An Internet-based system for enabling time-constrained conrpetition 
among a massive number of competitors while compensating for thes^ariable 
network communication latencies experienced by client machines used'vby the 



competitors. 



\ 
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2^3. An Internet-based system for fairly and securely enabling timed- 
confttrained competitions over the Internet, wherein a simultaneous start-time is 
produced for each and every competitor involved in a particular competition 
regulatecl by the system. 

294. An Internet-based system for fairly and securely enabling timed- 
constrained competitions using Internet information servers to synchronize the 
initial display oXan invitation to respond (e.g. stock offer, query or problem) on 
a client machine by shifting the phase of the display refresh cycle, 

295. An Internet-base(K system for fairly and securely enabling timed- 
constrained competitions \>ver the Internet, wherein the time delay between a 
displayed invitation to respond (e.g. stock price, bid offer, or query) and the 
transmitted response is precisely measured using the instruction counter in the 
client machine. 

296. An Internet-based system forVairly and securely enabling timed- 



constrained competitions over the IntWne^ 
is markedly improved by using a globa 
at each client machine to time-stamp e; 



wherein client-event timing accuracy 
lichronized hardware timing device 
competitor's response to an invitation 



to respond (ITR) displayed on the display siireen of the client machine. 



297. An Internet-based system for fairly and securely enabling timed- 
constrained competitions over the Internet, wherein each client machine 
deployed therein is protected against intentional \ tampering through any means 
by the competitor using the client machine, or by\any third party desiring to 
gain an unfair advantage over other competitors. 

298. An Internet-based system for fairly and securely enabling timed- 
constrained competitions over the Internet, which employs a digital signature 
method to protect against intentional tampering through any means by a 
competitor or third party, either intended to disrupt the\operation of the 
competition and otherwise interfere with the enjoyment of other competitors or 

spectators. 

\ 

\ 

V 

299. An Internet-based system for fairly and securely enablii^ timed- 

\ 

constrained competitions over the Internet, wherein the digital ^^ignature method 



employs a secret key, stored within a global synchronization uni\(GSU) in each 



\ 



\ 
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^lient machine, in order to create the signature for both time-space stamping 
and to a hash value generated from the data. 



300. \^n Internet-based system for fairly and securely enabling timed- 
constraiKed competitions over the Internet, wherein the digital signature can be 
used to pr^ve that the data (i.e. time-space stamp plus a hash of input data) has 
not been altVed, and to prove that it originated from the holder of the secret 
key (located v^thin the GSU). 

301. An Internet-^)ased system for fairly and securely enabling timed- 
constrained competitions over the Internet, wherein each client machine 
employs a GSU, whicn\ combines GPS and digital data signature technology to 
provide a secure and vei^fiable time-space stamp on each client machine 
response. — 



\ 



302. An Internet-based systeni for fairly and securely enabling timed- 
constrained competitions over the Internet, which is scalable or extensible and 
capable of simultaneously supportma a multiplicity of competitions, each 
involving a virtually unlimited num^ejr (e.g. millions) of competitors. 

303. An Internet-based system for fairly and securely enabling timed- 
constrained competitions over the InterneV which protects against clock device 
tampering at each client machine by utiliziiT^ and comparing multiple clock 
systems employed in each client machine. \ 

\ 

\ 

304. An Internet-based system for fairly and securely enabling timed- 
constrained competitions over the Internet, wherenj each client machine in the 
system is provided with a client-based hardware ex)i^nsion to improve clock 
accuracy and precision and therefore improve client- \e vent response 
characteristics at each such client machine. 



\ 



305. An Internet-based system for fairly and securely ei^bling timed- 
constrained competitions over the Internet, wherein each \;lient machine in the 
system is provided with a client-based hardware extension \o improve security 
by means of hardware encryption and decryption. 



\ 



306. An Internet-based system for fairly and securely enabling timed- 
constrained competitions over the Internet, wherein varying degrees of 
simultaneity can be offered, insuring that the start time on all client machines is 



\ 
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(simultaneous within tens of milliseconds at the least precise level, to on the 
or^er of within a few microseconds when all of the measures provided for are 
usea\ 



307. Ah Internet-based system for fairly and securely enabling timed- 
constrained competitions over the Internet, wherein one or more a globally-time 
synchronized^ Internet-based information servers simultaneously and securely 
communicate \/\th millions of globally-time synchronized client machines 
engaged in a predetermined competition supported over the Internet. 

308. An Internet-based method for fairly and securely enabling timed- 
constrained competittons over the Internet, wherein one or more a globally-time 
synchronized Internet^ased information servers simultaneously and securely 
communicate with millions of globally-time synchronized client machines 
engaged in a predetermined competition supported over the Internet. 

309. An Internet-based system, wherein each client machine is provided with a 
hardware device which can prtecisely time and space stamp an event, and thus 
securely generate an event onlA when specific time and space criteria are 
satisfied, and also verify the authVnticity of previously generated time and space 
stamps produced by the hardware \device. 

310. An method of time-space stamp\ng which can be used to authenticate 
electronic-commerce transactions betwfeen a vendor, bank and customer with 
microsecond time accuracy. \ 

311. A system and method for electronicaUy filing legal documents, such as 
patent applications, property transfer documents and court/litigation 
documents, with governmental or judicial institutions using the http, file 
transfer protocols (ftp), electronic data interchange (EDI) techniques, and/ or 
any other file transmission protocols supportecft over the Internet. 

312. A global time-synchronization unit for connection to or embedding within 
any client machine that is to be used in connection with the Internet-supported 
system and method of the present invention. \ 

313. A global time-synchronization unit for connec\ion to or embedding within 
any Internet information server that is to be used in Connection with the 
Internet-supported system and method of the present \nvention. 
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4. A system and method of receiving information from securities (e.g. stocks 
anck bonds), commodities and/or foreign currency information servers, 
representing real-time or "live" market conditions, and simultaneously 
dissemiiTQting such information to globally-synchronized client machines 
located wWld-wide to enable secure "on-line" electronic-based securities trading 
operations, Commodities trading operations, and foreign currency trading 
operations inVa fundamentally fair manner. 

315. A system and method for electronic-based on-line securities trading, 
commodities trading, and foreign currency trading in a secure and 
fundamentally fair manner using client machines globally-synchronized with 
corresponding InterneKbased securities trading servers, commodities trading 
servers, and foreign currency trading servers, respectively, so that each market 
competitor is informed ab\(i{J incremental changes in market conditions at 

nd therefore is permitted to respond to such 
market condition changes (e.^^. changes in stock, commodity or currency prices) 
at substantially the same time \n accordance with principles of fundamental 
fairness and fair play. 

316. An improved system and method of simultaneously disseminating 
securities, commodities, and/or forteign currency information (e.g. real-time 
price quotes) using globally time-synchronized information servers and client 
machines. 

317. An Internet-based system and me^od which enables competitors to trade 
securities, commodities and/or foreign cutrencies using real-time pricing 
information that is disseminated to all competitors of a given level of service at 
substantially the same instant in time using a network of globally time- 
synchronized information servers and client machines. 

318. An Internet-based information network, wherein competition supporting 
information servers (e.g. market price advertising \ servers and order execution 
servers) are time-synchronized with a plurality of globally-distributed time- 
synchronized client machines that can be preprogrammed so respond to real- 
time securities prices within micro-second client even\ accuracy by transmitting 
time and space stamped orders to purchase and/or sel\ securities, commodities 
and/or foreign currencies. 
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19. An Internet-based information network comprising server and client 
cJmiputer systems, wherebetween competition-promoting/supporting processes 
(e.gXbidding processes) are carried out among individuals over the Internet, and 
accurate time-stamping operations are performed at both the client and server 
ends of the network so that the response (i.e. bid) of each individual can be 
reliably accepted based upon its submission-time at the client computer system, 
and not upori the receipt-time thereof at the server computer system. 

320. An Interndt-based method of supporting competitive processes over the 
Internet using a network of server and client computer systems, wherebetween 
competition-promoring/supporting processes (e.g. bidding processes) are carried 
out among individuals, over the Internet, wherein accurate time-stamping is 
performed at both the Client and server ends of the competition-supporting 
process, so that the response (i.e. bid) can be reliably accepted based upon its 
submission-time at the client computer system, and not upon the receipt-time 
thereof at the server computW system. 

321. An Internet-based systeAiX for enabling the embedding of a message within 
a transportable GSU-enabled computing device so that the message can only be 
decrypted in a specific location at\a specific time period. 



322. An Internet-based system comprising: 

a plurality of GSU-enabled client\ network devices wirelessly connected to 
the infrastructure of the Internet, each GSU-enabled client network device being 
carried on an object to be tracked along tlje time-space (TS) continuum, and said 
transmitting digitally-signed data packets Containing time-space (TS) coordinate 
information regarding the TS coordinates onthe object carried thereby; and 

a TS-stamping based tracking server opWably connected to the 
infrastructure of the Internet, for receiving the\digitaUy-signed data packets 
from each said GSU-enabled client network devioe and processing said digitally- 
signed data packets so as to determine the TS coordinates of the object carried 
thereby, with respect to a globally referenced timing source and a globally 
referenced spatial coordinate system. 

323. The Internet-based system of claim 322, which further comprises an 
Internet information for enabling owners and/or custodians of each said object 
to access the TS coordinate information determined by Said TS-stamping base 
tracking server, for display and use. 
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4. An Internet-based system for reliably tracking the space-time trajectory of 
mo\)ile objects using globally time-synchronized clocks, global positioning 
subsystems, and digital signature techniques carried out with hardware chips 
embedd^ within wireless client network devices carried by the objects being 
tracked. 

325. The Inte\net-based system of claim 324, wherein time-space (TS) 
coordinate data ^ stored aboard each said wireless network device as it is 
generated and thcK periodically downloaded to a TS-stamping based tracking 
server, eliminating the amount of time that said wireless client network device 
has to be on-line. 

326. A wireless GSU-en£^led client network device which has one or more 
biophysiological sensors, enable remote monitoring of the vital signs of a 
living object being tracked. 

327. A GSU-enabled client nijiwork device having input sensors and input 
devices selected from the group Consisting of: temperature sensors, humidity 
sensors, light level sensors, chemiAal sensors, and other physical property 
sensors, CCD image capturing devices, sound sensing/pickup and recording 
devices, fingerprint sensing/detectiom devices and other biometric sensing 
devices, vibration sensors, radiation sVnsors, gas/vapor sensors, speech 
recognition devices, keypad input devices, graphics input devices, devices for 
detecting tampering of the GSU-enabled \device and/or removal of the GSUfrom 
its associated object, and the like. 



\ 



328. An Internet-based system for securing\ a region of physical space using a 
GSU-enabled client network device which coi^prises: 

a CCD-based digital video camera or scanner for capturing images of a 
field of view of the camera or scanner, ^ 

wherein each captured image frame is acclirately space-time stamped, and 
recorded on videotape or other digital recording medium. 

329. The Internet-based system of claim 328, wheref^ said GSU-enabled client 
network device which further comprises 

a sound recording device for recording sound witljin and about the field 
of view of the camera. 
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30. A system and method of serving and receiving information over the 
Internet \n connection with time-constrained competitive processes, which 
avoids they problems of network latency, ensures microsecond "start-time" 
accuracy, aW can determine winners in the competition within microsecond 
"finish-time" \accuracy . 

"^S^O. An InternVt-based method of securing a computers communications 
network supportir^ a network computing device, said Internet-based method 
comprising the stens of: 

(a) embodyingX a GSU chip into said network computing device so provide 
a GSU-enabled network computing device, 

(b) programming \the GSU chip in said GSU-enabled network computing 
device with a set of predetermined time and space (TS) coordinates so as to 
enable said GSU-enabled nVtwork computing device to access said 
communications network ofXsubnetwork thereof (or WWW server connected 
thereto) only when said GSUAenabled network computing device is temporally 
and spatially present at said TS coordinates; and 

c) disposing said GSU-enajwLe^ network computing device at said 
predetermined TS coordinates s^\as to automatically enable said GSU-enabled 
network computing device to access said communications network of 
subnetwork thereof (or WWW serveA connected thereto). 



"^313^ . The Internet-based method of claim 330, wherein step (c) comprises said 
GSU transmitting a digitally-signed data\ package to a TS-stamping tracking 
server for receiving said digitally-signed Vlata package and processing the same 
collect data indicative that said GSU-enabled network computing device is 
present at said predetermined TS coordinates and automatically transmitting a 
digitally-signed data package back to said QSU-enabled network computing 
device enabling said GSU-enabled network computing device to access said 
communications network of subnetwork thereof (or WWW server connected 
thereto). 



-^^2^ An Internet-based method of securing a computers communications 
network supporting a network computing device, ^id Internet-based method 
comprising the steps of: 

(a) embodying a GSU chip into said network cC^mputing device so provide 
a GSU-enabled network computing device, and 

(b) programming the GSU chip in said GSU-enabffed network computing 
device with a set of predetermined time and space (TS) coordinates so as to fully 



Page 185 of 193 



A 



1^ 



able said GSU-enabled network computing device to access said 
conimunications network of subnetwork thereof (or WWW server connected 
thereuV) when said GSU-enabled network computing device is temporally and 
spatially \present at said TS coordinates, and partially enable said GSU-enabled 
network computing device to partially access said communications network of 
subnetwork \hereof (or WWW server connected thereto) when said GSU-enabled 
network computing device is not temporally and spatially present at said TS 
coordinates; and\ 

(c) disposingXsaid GSU-enabled network computing device outside of said 
predetermined TS coordinates so as to partially enable said GSU-enabled 
network computing device to partially access said communications network of 
subnetwork thereof (or WJVW server connected thereto) so that a TS-stamping 
tracking server can track toXthe exact location of said GSU-enabled network 
computing device and authorities apprehend the person using the same without 
authorization. 



313. 



3^3. An Internet-based system fo^ enabling the embedding of a message within 
a transportable GSU-enabled compu\^ng device so that the message can only be 
decrypted in a specific location at a specific time period. 



334/ An Internet-based system for enablnig the reception of secure radio 
cc/mmunications by using a GSU-enabled client computing device of the present 
invention equipped, with radio communicatior^ capabilities, which is enabled by 
a TS-stamping based tracking receiver to only decrypt an particular incoming 
radio message or messages at a particular location at a particular period of time, 
and at no other space-time instant. 



An Internet-based system for displaying informa^tion clues or instructions 
at particular instances along the space-time continuun^, wherein a wireless GSU- 
enabled client network device (realized for example in\the form of a watch or 
other portable casing having an integrated display screen and keypad) 
cooperates with a TS-stamping based tracking server through a global 
communication network so as to enable the GSU-enabled client network device 
to display information clues and/or instructions only when Ihe GSU-enabled 
device is present within specific location over a particular time interval (i.e. 
intersects a prespecified region along the space-time continuur 



An Internet-based system for collecting space-time coordinates of an 



athlete or animal at particular instances along the space-time contmuuni, 
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'herein a wireless GSU-enabled client network device affixed (i.e. strapped) to 
tha body of a human athlete (e.g. skier, runner or swimmer) or animal 
participating in sports competition, cooperates with a TS-stamping based 
tracking server through a global communication network so as to enable the 
GSU-en^bled client network device to collect TS coordinate data during the 
competition, TD data is collected from the GSU-enabled device carried by the 
athlete on a\real-time basis as the athlete or animal travels from point to point, 
along a predetermined course, and where collected TS data can be remotely 
analyzed to determine the performance of the athlete in the competition and 
determination of \ winner. 

An Internet-based method of and system for enabling the operation of set- 
top cable television boxVs, and other digital media content delivery devices, in 
compliance with license agreements, wherein a GSU-enabled network computing 
device is embedded withinXeach set-top cable television box, and other digital 
media content delivery device, ^in a media content delivery system, and one o r 
more TS-stamping based track] 

media content delivery devices*^ that the media content delivery devices are 
enabled into operation only when >such devices are in fact used in accordance 
with the conditions of use set forth \n the license agreement with the customer 
(i.e. when used within the particular location specified in the license agreement 
and during the time duration thereof) .\ 

An Internet-based method of and ^ystem for enabling/controlling the 
operation any portable host system or deiice which is restricted to operate 
within a set of space-time constraints, by embedding a GSU-enabled device 
within each such portable host system or device, and using one or more TS- 
stamping based tracking servers to track and enable the operation of each such 
portable host system or device only when subh systems and devices are in fact 
used in accordance with the conditions of use\set forth in the license agreement. 

^"S^^An Internet-based method of and system Uor enabling/controlling the 
operation any portable host system, by embedding a GSU-enabled device within 
each such portable host system or device, and usmg one or more TS-stamping 
based tracking servers to track and enable or othe^^wise control particular 
functions within the host system based on its time-space coordinates. 



4 



An Internet-based system for securing a region W physical space, 
comprising: \ 
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GSU-enabled client network device having a CCD-based digital video 
camera \or scanner for capturing images of a field of view (FOV) of the camera or 
scanner, \and/or a sound recording device for recording sound (tracks) within 
and aboutXthe field of view (FOV) of the camera. 

wherein each captured image frame is accurately space-time stamped, and 
recorded on \ideotape or other digital recording medium associated with a 
RDBMS. 

1 . The Internet-based system of claim 340, which further comprises a Web- 
based owner/devicV registration server for registering owners (or custodians) of 
GSU-enabled devicits. 

342^ The Internet-basVd system of claim 340, which further comprises a Web- 
based image_monitoring\ server for allowing owners to view image/sound frames 
captured and stored in said RDBMS. 

>4si. The Internet-based sjtstem of claim 340, which further comprises a Web- 
enabled client machines foryfarrying out such owner involved operations. 



3^. An Internet-based methoo of securing a computer communications 
network having a plurality of ndjtwork computing devices, said method 
comprising the steps of: 

(a) embodying a GSU devici into each network computing device so that 
its access to a particular communi(3ations/computer network (i.e. subnetwork) or 
WWW site can be securely enabled by a TS-stamping tracking server only upon 
the generation of a unique time-spacey stamp by the GSU-chip corresponding to a 
predetermined location over which thlp GSU-enabled network computing device 
is enabled; and 

(b) disposing said GSU-enabled network computing device at said 
predetermined location so that said GSW-enabled network computing device is 
enabled by said TS-Stamping Based Tracliing Server to access a prespecified 
communication subnetwork or WW serve^. 

An Internet-based method for securing a computers communications 
network by embodying a GSU chip, wherein a GSU-enabled network computing 
device which is used to access a particular communications (sub)network or 
WWW site, is partially enabled by the enabled the TS-stamping tracking server 
when the GSU-enabled network computing devide is present outside of the 
predetermined location, or predetermined time ^terval, so that the TS-stamping 
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racking server can track to the exact location of the GSU-enabled computing 
device and authorities apprehend the personal using the same without 
autlrorization. 

346^. aX Internet-based system for tracking an object, said Internet-based 
system comprising: 

a GSlXcarried on said object, for automatically generating TS coordinate 
data indicative^ of the TS coordinates of said object with reference to a global 
reference systeik; and 

a TS-stamprng tracking server, for communication with said GSU, and 
collecting the TS coordinates of said object as said object moves through the TS 
continuum, and storing said TS coordinates in memory for analysis and/or 
monitoring operations\ 

\ 

\ 

The Internet-based system of claim 346, wherein said object is a living 
being or animal, and said further comprises a biometric sensor for sensing a 
vital signal of said living beingbA^n which said GSU is being carried, and 
providing biometric data to saiiA TS-stamping tracking server for collection and 
storage, and analysis and/or monttoring operations. 

The Internet-based system of Wim 346, which further comprises a Web- 
based owner/objet registration server \for registering owners (or custodians) of 



said object. 



\ 



^^Kl, The Internet-based system of cIainriA346, which further comprises a Web- 
based object trajectory monitoring server for allowing owners to monitor the TS 
trajectory of said object during tracking opdfations. 

The Internet-based system of claim 346V\ which further comprises a Web- 
enabled client machines for carrying out such Wner involved operations. 

\ 

~>§4 . An Internet-based system for displaying information at particular 
instances along the space-time (TS) continuum, comprising: 

a GSU-enabled client network device having V GSU, a display, and a 
wireless connection to the infrastructure to the In^^li|let; and 

a TS-stamping based tracking server operably N^onnected to the 
infrastructure of the Internet, and communicating wit!sf said GSU so as to enable 
said GSU-enabled client network device to present saidVinformation to said 



Page 189 of 193 



A? 



isplay only when said GSU-enabled client network device intersects a 
pVespecified region along the space-time (TS) continuum. 

Nrhe Internet-based system of claim 351, wherein said information is a 
encrypted radio message received by said GSU-enabled client network device 

^35^ The ajternet-based system of claim 351, wherein said GSU-enabled client 
network device is realized in the form of a watch or other portable casing having 
an integrated airplay screen and keypad. 



The Internet-Emsed system of claim 351, which further comprises a Web- 



based owner/device registration server for registering owners (or custodians) of 



said device. 



\ 



\ 



The Internet-based system of claim 351, which further comprises a Web- 
based display monitoring se^yer for allowing owners to monitor the display of 
said device. ^^ 

JS*^ The Internet-based system N^f claim 351, which further comprises a Web- 
enabled client machines for carrying out such owner involved operations. 

\ 

\^ 

An Internet-based system for di^laying information at particular 

instances along the space-time (TS) cont^iuum, comprising: 

a GSU-enabled client network devic^ having a GSU and a display; and 

a TS-stamping based tracking server N^ommunicating with said GSU so as to 

enable said GSU-enabled client network device to present said information to 

said display only when said GSU-enabled clieivt network device intersects a 

prespecified region along the space-time (TS) t^^ntinuum. 



8. The Internet-based system of claim 357, wherein said information is a 

encrypted radio message received by said GSU-ena\^led client network device. 

\ 
\ 
\ 

^59. The Internet-based system of claim 357, whereii\ said display is an audio 
display device. 



\ 



0. The Internet-based system of claim 357, wherein sa^^ GSU-enabled client 
network device is realized in the form of a watch or other portable casing having 
an integrated display and keypad. v 
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. The Internet-based system of claim 357, which further comprises a Web- 
bj^ed owner/device registration server for registering owners (or custodians) of 
saicfvdevice. 

>62. 'fhe Internet-based system of claim 357. which further comprises a Web- 
based dismay monitoring server for allowing owners to monitor the display of 
said deviceX 



3^. The Interf^et- based system of claim 357, which further comprises a Web- 
enabled client machines for carrying out such owner involved operations. 

3^4^ An Internet-based system for displaying information clues or instructions 
at particular instances along the space-time (TS) continuum, comprising: 

a GSU-enabled cliem network device having a GSU, a display, and a 
wireless connection to the Infrastructure to the Internet; and 

a TS-stamping based tracking server operably connected to the 
infrastructure of the Internet, akd communicating with said GSU so as to enable 
said GSU-enabled client network ag^cc to present said information clues and/or 
instructions to said display only said GSU-enabled client network device 

intersects a prespecified region along \the space-time (TS) continuum. 

I \ 

>65. The Internet-based system of claim 364, wherein said GSU-enabled client 
network device is realized in the form of \ watch or other portable casing having 
an integrated display screen and keypad. 



The Internet-based system of claim 364\ which further comprises a Web- 
based owner/device registration server for re^stering owners (or custodians) of 
said device. 



^3-6^ The Internet-based system of claim 364, which further comprises a Web- 
based display monitoring server for allowing owners to monitor the display of 
said device. \ 



\ 



368. The Internet-based system of claim 364, whichWurther comprises a Web- 
enabled client machines for carrying out such owner kivolved operations. 



\ 



^^9. An Internet-based system for enabling the operatioh of a transportable 
digital media content delivery device, in a media content delivery system, 
comprising: 
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GSU device embedded within said transportable digital media content 
delivery \device, for automatically generating TS coordinate data indicative of the 
TS coordiimtes of said transportable digital media content delivery device, with 
reference to\a global reference system; and 

a TS-staVping tracking server, for communication with said GSU, and 
collecting the TSscoordi nates of said object as said object nioves through the TS 
continuum, and eir^bling the operation of said transportable media content 
delivery device only\when said transportable digital media content delivery 
device is present withi\|t(ie particular region of said time-space (TS) continuum. 



^N^O. The Internet-based I l^stem of claim 369, wherein said transportable digital 
media content delivery devite is a set-top television box. 



3>1. The Internet-based systert* of claim 369, which further comprises a Web- 
based owner/device registration \erver for registering owners (and/or licensed 
users) of said transportable digital Nmedia content delivery device. 

The Internet-based system of clium 369, which further comprises a Web- 
based device monitoring server for allowing owners to monitor the TS trajectory 
of said transportable digital media conten^ delivery device. 

^3^. The Internet-based system of claim 369, which further comprises a Web- 
enabled client machines for carrying out sucr^ owner involved operations. 
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